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CHAPTBE    XIV. 


Earthquakes  at  Caraccas,  —  Connection  of  this 
phenomenon  toiih  the  volcanic  eruptions  o/*  the 
fFest  India  islands. 

Wb  left  Caraccas  on  the  7th  of  February,  in  the 
cool  of  the  evening,  and  began  our  journey  to 
the  Oroonoko.  The  remembrance  of  that  depar- 
ture is  more  pûnfol  to  us  now,  than  it  was  some 
yean  ago.  Onr  fiiends  have  perished  in  the 
suigninary  revolutions,  which  have  successively 
given  liberty  to  those  distuit  re^ons,  and  de- 
prived them  of  it.  The  house  which  we  inha- 
bited is  now  a  heap  of  ruins.  Tremendous 
earthquakes  have  changed  the  surface  of  the 
ROÎL    The  city,  which  I  have  described,  has  dis- 
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appeared  ;  and  on  the  same  spot,  on  the  ground 
fissured  in,  various  directions,  another  city  is 
slowly  rising.  Already  those  heaps  of  ruins,  the 
grave  of  a  numerous  poptdation,  are  become 
anew  the  habitation  of  men. 

In  retracing  changes  of  so  general  an  interest, 
'  I  shall  be  led  to  notice  events,  that  took  place  ■ 
long  after  my  return  to  Europe.  I  shall  pass 
over  in  silence  the  popular  commotions,  and  the 
modifications  which  the  state  of  society  bas  un- 
dergone. Modem  nations,  careful  of  their  own 
remembrance,  snatch  from  oblivion  the  history 
of  human  revolutions,  which  is  that  of  ardait 
passions,  and  inveterate  hatred.  It  is  not  the 
same  with  respect  to  the  revolutitms  of  the  phy- 
ûcal  world.  These  are  described  with  the  least 
accuracy,  when  they  happen  to  coïncide  with 
the  period  of  civil  dissentions.  Earthquakes 
and  the  eruptions  of  volcanoes  strike  the  indig- 
nation by  the  evils,  which  are  their  necesstuy 
consequence.  Tradition  seizes  in  preference 
whatever  is  vague  and  marvellous;  ïuid  amid 
g^eat  public  calamities,  as  in  private  mûfortnnes, 
man  seems  to  shun  that  light,  wMch  leads  iis  to 
Recover  the  real  causes  of  events,  and  recognise 
the  circumstances  by  which  they  are  attended. 
I  have  thought  pn^r  to  record  in  this  wcnk  ^1 
I  have  been  able  to  collect  with  certiunty  respect- 
ing the  earthquake  of  the  26th  of  March,  1812, 
wWch  destroyed  the  town  of  Caraccas  ;  and  by 
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which  more  than,  twenty  thousand  persons  pe- 
rished almcst  at  the  same  instant  in  the  province 
of  Venezuela.  The  intercourse  which  I  have 
kept  up  \nth  persons  of  all  classes  has  enabled 
me,  to  compare  the  description  tÂ  many  eye- 
witnesses, and  to  interrogate  them  on  objects, 
that  may  throw  l^t  on  phyùcal  science  in  ge- 
Beni,  The  traveller,  b^ng  the  historian  of  na- 
ture, should  authenticate  the  dates  of  great 
catastrophes,  examine' tb«r  connection  and  mu- 
tual relions,  and  marie  in  the  rapid  course  of 
agei^  in  this  cominual  prouves  of  successive 
changes,  those  fished  points,  with  which  other 
catastrophes  may  one  day  be  compared.  All 
epochas  approach  each  other  in  the  immensity 
of  time  eorapnlieiided  in  the  lûstory  of  nature. 
Years  passed  away  seem  but  a  few  instants  ;  and 
if  the  ph;^cal  descriptifHis  of  a  country  do  not 
taàs»  a  very  powerful  and  general  interest,  they 
bave  «t  least  Uie  advantage  of  never  becoming 
old.'  iSirailar  consideratioiK,  no  doubt,  led  Mr. 
de  la  Condamine  to  describe  in  his  f^otfoge  à 
rEqutUeur,  the  memorable  eruptions*  of  the 
volcano  of  Cotopasd,  which  took  place  long  after 
Ms  departnie  from  Quito.  F(^owing  the  exam- 
ple <tf  tUs  celebrated  traveller,  I  thmk  I  shall 
the  less  desure  bkune,  as  the  events  irtiiob  I  am 

*  llioso  oflbfl  aoth  of  November  1744,  and  of  the  3d  of 
9eptNiiber  17S0.   {Introd.  Hia.,  p.  156,  «nd  160j[. 
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going  to  relate  will  eerve  to  eluddate  the  theory 
of  volcanic  reactions,  or  the  influence  of  a  system 
of  volcanoes  on  a  vast  space  of  cii^ninijacent 
country. 

At  the  time  that  Mr.  Bonptand  and  myself  in- 
h^ited  the  provinces  of  New  Andalusia,  Nueva- 
Barcelona,  and  Caraccas,  a  general  opinion  pre- 
vmled,  'that  the  easternmost  parts  of  these  coasts 
were  the  most  exposed  to  the  destructive  effects 
of  earthquakes.    The  inhabitants  oif  Cumana 
dreaded  the  valley  of  Caraccas,  on  account  of 
it£  damp  and  variable  chmate,  and  its  gloomy 
and  foggy  sky  ;  while  the  inhabitants  of  that 
temperate  valley  considered  Cumana  as  a  town, 
where  only  a  bnming  air  was  breathed,  and 
where  the  soil  is  periodically  -agitated  by  violent 
commotions.    Forgetfiil  of  the  overthrow  of  Rio- 
bamba,  and  other  very  elevated  towns  ;   igno- 
rant that  the  peninsula  of  Araya,  composed  of 
mica-slate,  has  partaken  of  the  commotions  of 
lus -coast  of  Cumana;  welMnformed 
aght  they  perceived  motives  of  secu- 
structure  x>f  the  primitive  rocks  of 
s  well  as  in  the  elevated  situation  of 
Reliions  ceremonies  celebrated  at 
and  even  in  the  capital,  in  the  middle 
•,  recalled  no  doubt  to  then-  memory, 

ace,  Ike  nocturnal  proceuion  of  the  2lst  of 
taied  in  commemonttioa  of  the  great  eartb- 

.,i-,  Google 


that  the  province  of  Venezuela  bad  been  subject 
at  intervals  to  earthquakes  ;  but  dangers  that 
seldom  recur  are  slightly  feared.  Crael  expe- 
rience destroyed,  in  1811,  the  charm  of  theory, . 
and  of  popular  opinions.  Caraccas,  situate  in 
the  mountains,  three  degrees  west  of  Cumana, 
and  five  degrees  west  of  the  volcanoes  of  the 
Caribbee  islands,  has  felt  greater  shocks,  than 
were  ever  experienced  on  the  coast  of  Paria  or 
New  Andaliisia. 

At  my  arrival  in  Terra  Firma,  I  was  struck 
with  the  connection  of  two  physical  events,  the 
destruction  of  Cumana  on  the  14th  of,  Decem- 
ber, 1797,  and  the  eruption  of  the  volcanoes  in 
the  smaller  West  India  islands*.  Thw  'connec- 
tion has  been  again  manifested  in  the  destruction 
of  Caraccas  on  the  26th  of  March,-  1812.  The 
volcano  of  Guadaloupe  seemed  to  have  reacted, 
in  1797,  on  the  coasts  of  Cumana.  Fifteen 
years  after,  it  was  a  volcano  situate  nearer  the 
continent,  that  of  St.  Vincent's,  which  appeared 
to  have  extended  it's  influence  a^  for  as  Caraccas 
and  the  banks  of  the  Apure.  It  is  possible,  that 
at  these  two  epochas  the  centre  of  the  explosion 
was  at  an  immeme  depth,  equally  distant  from 

quake,  vhicb  took  place  on  lliat  day  of  the  mouth,  at  oae  in 
the  momiog,  in  177B.  Other  very  (iolent  shocks  were  those 
oflMl,  1703,  and  1802. 

•  See  ?oI.^,  p.  231. 
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the  r^onâ  toward  which  the  motion  was  pro- 
pagated  at  the  surface  of  the  globe. 

From  the  banning  of  1811  till  1813,  a  vaat 

extent  of  the  Earth*,  limited  by  the  meridioD  of 

the  Azores,  the  valley  of  the  Ohio,  thé  CordiU 

leraa  of  New  Grenada,  the  coasts  of  Venezuela^ 

and  the  volcanoes  of  the  smaller  West  India 

islands,  has  been  shaken  almost  at  the  same 

time  by  commotions,  which  maybe  attributed  to 

subterraneous  fires.     The  foUoiring  series    cS 

phenomena  seems  to  indicate  communicatioiis  at 

enormous  distantes.    On  the  30th  of  January, 

1811,  a  submarine  volcano  I4>peared  near  the 

island  of  St.  Michael,  one  of  the  Azores.    At  a 

place,  where  the  sea  was  sixty  fothoms  deep,  a 

rock  appeared  above  the  surfiice  of  the  waters. 

The  heaving  up  of  the  softened  ci-ust  of  the  globe 

appears  to  have  preceded  tbe  eruption  of  flames 

by  the  erater-f,  as  had  already  been  observed  at 

IKS  of  Jorullo  in  Mexico,  and  at  the 

of  the  little  island  of  Kameni  near 

The  new  islet  of  the  Azores  was  at 

[g  more  than  a  shoal  ;  but  on  the  15th 

an  eruption,  which  lasted  six  days, 

's  extent,  and  carried  it  progressively 

ht  of  fifty  toises  above  the  surface  of 

the  latitadH  of  6'  and  86^  North,  ud  the 
a."  uid  01»  West  from  Pari*. 
,  p.  240. 
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the  sea.  "niis  new  land,  of  which  captain  Til- 
lard  hastened  to  take  possession  in  the  naine 
of  the  British  government,  calling  it  Sabrina 
island,  was  nine  hundred  toises  in  diameter.  It 
has  again,  it  seems,  been  swallowed  up  by  the 
ocean.  This  is  the  third  time,  that  submarine 
volcanoes  have  presented  this  extraordinary  spec- 
tacle near  the  island  of  St.  Michael  ;  and,  as  if 
the  eruptions  of  these  volcanoes  were  subject  to 
a  regular  period,  owing  to  a  certmn  accumula- 
tion of  elastic  fluids,  the  island  raised  up  has 
appe^ed  at  intervals  of  ninety-one  or  ninety- 
two  years  ».  It  is  to  be  regretted,  that,  not- 
withstanding the  proximity  of  the  spot,  no  Eu- 
ropean government,  or  learned  society,  has  sent 
natural  philosophers  and  geolo^ts  to  the 
Azores,  to  investigate  a  phenomenon,  w^ch 
would  throw  so  much  light  on  the  history'  of 
volcanoes,  and  on  that  of  the  globe  in  general. 

At  the  time  of  the  appearance  of  the  new 
islandof  Sabrina,  the  smaller  West  ^   >•  •  < 
situate  eight  hundred  leagues  to  tti 
of  the  Azores,  experienced  frequent 

*  JIfabe  Brm,  Geogra.  (fîtio.,  lol.  iii,  p.  11 
renuuni  faowever  some  doubt,  respecting 
1628,  whicb  some  place  in  1638.  The  ris 
pened  jiear  the  island  of  8l.  Michael,  tfaougl 
OD  the  Bime  spoL  It  is  remarkable,  that  U» 
1730  reached  tbe  «use  élévation  as  the  islat 
1811.    See  above,  vol.  i,  chap,  i,  p.  06, 
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More  than  two  hundred  shocks  were  felt  from 
the  month  of  May  1811,  to  Aprit  1812,  in  the 
island  of  St.  Vincent  ;  one  of  the  three  where 
there  are  still  active  volcanoes,  'the  commotion 
did  not  remain  circumscribed  to  that  insular 
portion  of  eastern  America.  From  the  16th  of 
Becember  1811,  the  earth  was  almost  inces- 
santly agitated  in  the  valleys  of  the  Missisippi, 
the  Arkansas,  uid  the  Ohio.  The  oscillations 
were  more  feeble  on  the  east  of  the  AUeghanies, 
than  to  the  west  of  these  mountains,  in  Ten- 
nessee and  Kentucky.  They  were  accompanied 
by.  a  great  subterraneous  noise,  coming  from  the 
south-west.  At  the  spots  between  New  Madrid 
and  Little  Prùrie,  as  at  the  Saline, 'north  oi 
Cincinnati,  in  latitude  37°  45',  the  shocks  were . 
felt  every  day,  nay  almost  every  hour,  during 
several  months.  The  whole  of  these  phenomena 
lasted  from  the  16tfa  of  December  1811,  till  the 
year  1813.    The  commotion,  confined  at  fif«t  to 

I  the  valley  of  the  lower  Missisippi,    . 

advance  slowly  toward  the  north  •. 

me  period,  when  this  long  series  of 
began    in    the    TyansaUeghanian 

he  month  of  December  1811,  the 

raccas  felt  the  first  shock  in  calm 

ioteresting  description  of  tbeie  eartbqutfces, 
litchell,  in  tfae  Trant.  of  the  IMer.  and  Phi.  Soc. 
rol.  i,  p.  281— 3aS;  and  by -Mr.  Dr»ke,  in 
of.  rtRD  D/'Cntcnwafi,  p.  232—288. 
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and  serene  weather.  This  coincidence  of  phe- 
nomena was  probably  not  accidental;  for  we 
must  not  for^j  that,  notwithstanding  the  dis- 
tance which  separates  these  countries,  the  low 
grounds  of  Louisiana,  and  the  coasts  of  Vene- 
znela  and  Cumana,  belong  to  th«  same  basin, 
tiiat  of  the  Gulf  of  Mexico.  This  Mediterranean 
sea,  with  several  outils,  runs  from  the  south-east 
to  the  north-west;  and  an  ancient  prolongation 
of  it  seems  to  he  found  in  those  vast  plains, 
rising  gradually  thirty,  fifty,  and  eighty  toises  * 
above  the  level  of  the  ocean,  covered  with  se- 
condary formations,  and  watered  by  the  CHiio, 
the  Missouri,  the  Arkansas,  and  the  Missi- 
àppi.  Whai  we  consider  geologically  the  basin 
of  the  Caribbean  sea,  and  of  the  Gulf  <^  Mexico, 
we  find  it  bounded  on  the  south  by  the  chain  of 
the  coast  of  Venezuela  and  the  Cordilleras  of 
Merida  and  Pamplona;' on  thé  east  by  the  moun- 
tains of  the  West  India  islands,  and  the  AUegha- 
nies  ;  on  the  west  by  the  Andes  of  Mexico,  and 
the  Stony  Mountuns  f  ;  and  on  the  north  by  the 

*  CincioDali,  situated  on  the  Obio,  in  latita<Ie  3B°  6^,  luu 
only  eigfaly-flre  totses' absolu  te  eleTation. 

t  It  is  irith  regret  I  use  this  vague  and  improper  denomi- 
nation, which  ia  giveti  to  the  northern  prolongation  of  the 
mouDlaiDS  of  New  Mexico.  I  shonld  prefer  the  name  of 
Chippavan  Range,  which  Mr.  Drake  (SUL  View  of  Cin. 
dnnati,  p.  91)  and  other  geographers  of  Uie  United  States, 
begin  to  anhstitiihi  for_lhe  received  denominatioii  oi  Stm^ 
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very  iomnsiderable  elevations  which  &q»arate 
the  Canadian  lakes  from  the  rivers  that  flow 
into  the  Missimppi^  More  thao  two  thirds  of 
tïùs  basin  are  covered  with  water.  It  is  bor- 
dered by  two  ranges  of  active  volouioes  ;  to  the 
east,  in  the  Caribbee  islands,  between  the  lati- 
tudes of  13*  and  16*  ;  and  to  the  west  in  the 
Cordilleras  of  Nicaragua,  Gnatiraala,  and  Mexi- 
co, between  11'  uid  20'.  When  we  reflect,  that 
the  great  earUiquf^e  at,  Usbon,  of  tiie  1st  of 
Novemb^  1755,  was  felt  almost  at  the  same 
moment  on  the  coasts  of  Sweden,  at  lake  Ontario, 
and  at  the  island  of  Martinico,  it  will  not  ap- 
pear too  daring  to  suppose,  that  all  this  basin  of 
the  West  Indies,  from  Cumana  and  Caraccas 
as  fer  as  the  phuns  of  lioaisiana,  may  be  simul- 
taneously a^tated  1^  commotions  proceeding 
from  the  same  centre  of  action. 

An  opinion  very  generally  prevails  on  the 
coasts  of  Terra  Flrma,  thqt  earthquakes  become 
more  frequent,  when  electric  explorions  have 
been  very  rare  during  some  years.   It  is  thought 

Maatam;  but  nation»  alniMt  of  the  swne  nwne,  verjr  dia- 
ller, tad  afakÎËtg  diffwent  language!,  the 
le  aourceft  of  the  Miisuippi,  and  the  Che- 
llave  Lake,  described  by  Pike  and  Mac- 
ion  thoae  monnlaina  to  the  south  and  south- 
Canadian  lakes,  which  lie  east  and  west,  to 
th  the  StoDjr  Mountains,  which  run  north 
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to  bare  been  ob6eiTed,at  Cumana  aod  Caraccas, 
that  the  rains  were  less  frequently  attended  with 
thunder  from  the  year  1792  ;  and  the  total  de- 
stmction  of  Cumana  in  1797,  and  the  comnu)- 
tions  felt»  in  1800,  1801,  and  1602,  at  Mara- 
caibo,  Porto  Cabello,  and  Caraccas,  have  not 
felled  to  be  attributed  to  "  an  accumulaUon  of 
electricity  in  the  interior  of  the  Earth."  It  would 
be  difficult  for  a  person,  who  has  lived  a  long 
time  in  New  An<Wnsia,  or  in  the  low  regions  <tf 
Fern,  to  deny,  that  the  seeaon  the  most  to  be 
dreaded  from  the  frequency  of  earthqaakes  is 
that  of  the  b^;injiing  of  the  rains,  which  ik 
however  the  time  of  Uiunder  storms.  The  at- 
mosphere, and  the  s&te  of  the  suriace  of  the  ' 
^obe,  seem  to  hare  an  influence  unknown  to 
.  us  on  the  changes  produced  at  great  depths'; 
and  I  beliere,  that  the  connection,  which  some 
peiwms  pretend  to  recognize  between  the  ab- 
sence of  thunder  storms  and  the  frequency  ci 
earthqaakes,  Î8  rather  a  physical  hypotheûs 
framed  by  the  faalf-learaed  of  the  country,  than 
the  result  of  long  experience.  The  coincidence 
of  certain  phoiomena  may  be  &voured  by 
chance.  The  extraordinary  commotions  felt 
almost  continually  during  two  years  on  the  bor- 
dai <^  the  Missisippi  and  Ute  Ohio,  and  which 
cohidded  in  1813  with  those  of  the  valley  of  Ca- 

•  Dc  Pom,  to),  i,  p.  126. 
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raccas,  were  preceded  at  Louisiana  by  a  year 
almost  exempt  from  thunder  storms*.  Every 
mind  was  again  struck  with  this  phenomenon: 
We  cannot  deem  it  strange,  that  in  the  country  of 
Franklin  a  great  predilection  is  ret^ned  for  ex- 
planations founded  on  the  theory.of  electricity. 

The  shock  felt  at  Caraccas,  in  the  month  of 
December,  1811,  was  the  only  one,  that  preceded 
the  horrible  catastrophe  of  the  26th  <rf  March, 
1812.  The  inhabitants  of  Terra  Firma  were 
ignorant  of  the  agitations  of  the  volcano  in  the 
island  of  St.  Vincent  on  one  àde,  and  on  the 
other,  of  those  that  were  felt,  in  the  basin  of  the 
Mi8Hsippi,where,  on  the  7th  and  8th  «f  February, 
1812,  tte  earth  was  day  and  night  in  perpetual 
-'Oscillation.  A  great. drought  prevmled  at  this 
period  in.tbe  province  of  Venezuela.  Not  a  single 
drop  of  nun  had  Mien  at  Caraccas,  or  in  the 
country  ninety  leagues  round,  during  the  five 
months  which  preceded  the  destruction  of  the  ca^ 
pliaL  The  26th  af  March  was  aremarkably  hot 
day.  The  air  was  calm,  and  the  sky  unclouded.. 
It  was  Holy  Thursday,  and  a  great  part  of  the 
population  was  assembled  in  the  churches.  No- 
thing seemed  to  presage  the  calamities  of  .the 
day.  At  seven  minutes  after  four  in  the  after- 
noon the  first  shock  was  felt  ;  it  was  suffidently  ~ 
powerful,  to  make  the  bells  of  the  churches  toll  ; 

»Trau.o/Nta  York,  viA.i,  p. 286;  Drake,  f.-2lO. 

Google 


IS 

it  lasted  five  or  six  seconds,  during  which  time, 
the  ground  was  in  a  continual  undulating  move- 
ment, and  seemed 'to  heave  up  like  a  boiling 
liquid.  The  danger  was  thought  to  be  past, 
when  a  tremefidous  subterraneous  noise  was 
heard,  resembling  the  rolling  of  thunder,  but 
louder,  and  of  longer  cootinuance,  than  that 
heard  within  the  tropics  in  time  of  storms.  This 
noise  preceded  a  perpendicular  motion  qf  three 
or  four  seconds,  followed  by  an  undulatory 
movement  somewhat  longer.  The  shocks  were  . 
in  opposite  directions,  from  north  to  south,  and 
from  east  to  west.  NotBing  could  resist  the 
movement  from  beneath  upward,  and  undula- 
tions crossing  each  other.  The  town  of  Caraccas 
was  entirely  overthrown.  Thousands  of  the  in- 
habitants (between  nine  and  ten  thousand)  were 
buried  under  the  ruins  of  the  houses  and 
churches.  The-  procession  had  not  yet  set  out  ; 
liut  the  crowd  was  so  great  in  the  churches,  that 

•  ■  nearly  three  or  four  thousand  persons  were' 
crnshed  by  the  fall  of  their  vaulted  rooft.  The 
explosion  was  stronger  toward  the  north,  in  that 
part  of  the  town  situate  nearest  the  mountain  of 
Avila,  and  the  Silla.  Thechurches  of  la  Trinidad 
and  Alta  Gracia,  which  were  more  than  one 
hundred  and  fifty  feet  high,  aqd  the  naves  of 
which  were  supported  by  pillars  of  twelve  or 

'  fifteen  feet  diameter,  left  a  mass  of  ruins  scarcely 
excmling  five  or  mx  feet  in  elevatioQ.    The 
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unking  of  the  ruins  has  heen  so  considerable, 
that  there  now  scarcely  remain  any  vestiges  of 

'  pillars  or  columns.  The  barracks,  called  El 
Quartel  de  San  Carlos,  âtuate  fiuther  north  of 
the  church  of  the  Trinity,  on  the  road  from  the 
Custmn-house  de  la  Pastora,  almost  entirely  dis- 
appeared. À  re^ment  of  troops  of  the  line, 
that  was  assembled  under  arms,  ready  to  join 
tiie  procesdon,  was,  with  thé  exception  of  a  few 
men,  buried  under  the  ruins  of  this  great  edifice. 
Nine  tenths  (tf  the  fine  town  of  Caraccas  were 
entirely  destroyed.  The  Walls  of  the  houses  that 
were  not  thrown  down,  as-  those  of  the  sU«et 
San  Juan,  near  the  Capuchin  Hospital,  were 
cracked  in  such  a  mann^,  that  it  was  impossible 
to  run  the  risk  oi  inhabiting  them.  The  effects 
of  the  earthquake  were  somewhat  less  violent  m 
the  western  and  southern  parts  of  the  city,  be- 
tween  the  principal  square  and  the  lavin  of 
Caragnata,     There,  the  cathedral,  supported 

'  by  enormous  buttresses,  remains  standing  *. 

Estimating  at  nine  or  ten  thousand  the  num- 
lier  of  the  dead  in  the  city  <^  Caraccas,  we  do 
not  incliide  those  unhappy  persons,  Trtu>,  danger- 
ously wounded,  perished  several  months  afta*, 
ùx  want  of  food  and  proper  care.  The  night  of 
Holy  Thursday  presented  the  BU>st  disbKSsiiig 

•  Sur  le  TWrnUbnait  dt  Tene  it  Vtntscëda,  a»  IBIS,  par 
U.Delpeche.    MS. 
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scene  of  desolation  and  sorrow.  That  thick 
ckwd  of  dast,  which,  rising  abore  the  ruins, 
darkened  the  sky  like  a  fog,  bad  settled  on  the 
groimd.  No  abode  was  felt,  and  never  was  a 
night  more  calm,  or  more  serene.  The  Moon, 
nearly  fnU,  illumined  the  rounded  domes  tt(  the 
l^tla,  ïmd  the  aspect  of  the  sky  formed  a  perfect 
oontrast  to  that  of  the  earth,  cprered  with  the 
dead,  and  heaped  with  ruins.  Mothers'  were 
seen  bearing  in  tbâr  arms  their  children,  whom 
they  hoped  to  recall  to  Ëfe.  Desolate  fiunilies 
wandered  tbroi^h  the  city,  seeking  a  brother, 
,  a  husband,  a  fnend,  <^  whose  fete  they  were 
ignorant^  and.  whom  they  believed  to  be  lost  in 
the  crowd.  The  people  pressed  akmg  the 
streets»  which  could  no  more  be  recognized  but 
by  long  lines  of  ruins. 

All  the  calamities  experienced  in  the  great 
catastrophes  of  lisbon,  Messina,  Lima,  and 
Rûbamba  were  renewed  on  the  &tal  day  of  the 
26th  of  March,  1812.  "  The  wounded;  buried 
under  the  ruins,  implored  by  their  cries  the  help 
of  the  passers  by,  and  nearly  two  thousand  were 
dag  ont.  Never  was  ^y  (fisplayed'  in  a  more 
aSècting  manner  ;  never  had  it  been  seen  more 
ingeniously  active,  than  in  the  efforts  employed 
to  save  the  miserable  victims,  whose  groans 
reached  the  ear.  Implements  for  dig^ng,  and 
ctearing  away  the  ruins  were  entirely  wanting  ; 
and  the  people  ware  obliged  to  use  their  bare 
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hands,  to  disinter  the  living.  The  wounded,  as 
well  as  the  sick  who  had  escaped  from  the  hospi- 
tals, were^  Imd  on  the  banks  of  the  small  river 
Guajra.  They  found  no  shelter  but  the  foliage  of 
trees.  Beds,  linen  to  dress  the  wounds,  instru- 
ments of  surgery,  medicines,  and  objecta  of  the 
most  urgent  necessity,  were  buried  under  the 
ruins.  Eveiy  thing,  even  food,  was  wanting  dur- 
ing the  first  days.  Water  became  alike  scarce  in 
the  interior  of  the  city.  The  commotion  had  rent 
the  pipes  of  the  fountains  ;  the  falling  in  of  the 
earth  had  choaked  up  the  springs  that  si^>plied 
them  ;  and  it  became  necessary,  in  order  to  have 
water,  to  go  down  to  the  river  Guajnra,  wliicfa 
was  considerably  swelled  î  and  then  vessels  to 
convey  the  water  were  wanting. 

"There  remained  a  duty  to  be  iiilfilled  to- 
ward the  dead,  enjoined  at  once  by  piety,  and 
liie  dread  of  infection.  It  being  impossible  to 
inter  so  many  thousand  corpses,  half-buried  -un- 
der the  ruins,  commissaries  were  appointed  to  , 
bum  the  bodies  :  and  for  this  purpose  funeral 
piles  were  erected  between  the  heaps  of  ruins. 
This  ceremony  lasted  several  days.  Amid  so 
many  public  calamities,  the  people  devoted  them- 
selves to  those  reHgious  duties,  which  they 
tbonght  were  the  most  fitted  to  appease  the 
whtth  of  Heaven.  Some,  assembling  in  proces- 
âons,  sung  funeral  hymns  ;  others,  in  a  state 
of  distraction,  confessed  themselves  aloud  ia  the 
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streets.  In  this  t«wn  was  dow  repeated  what 
Iiad  been  remarked  in  the  province,  of  Quito, 
after  the  tremendous  earthqualce  of  1797  ;  a 
number  of  marriages  were  coiitracted  between 
persons,  who  had  neglected  for  many  years  to 
sanction  their  union  by  the  sacerdotal  benedic- 
tion. Children  found  parents,  by  whom  they 
had  never  till  then  been  Ètcltnowledged  ;  restitu- 
tions were  promised  by  persons,  who  bad  never 
been  accused  of  fraud  ;  and  fomiUes,  who  had 
long  been  enemies,  were  drawn  together  by  the 
tie  of  common  calamity."  If  this  feeling  seemed 
to  calm  the  passions  of  some,  and  open  the  tieart 
to  pity,  it  had  a  co'itrary  eflFect  on  others,  ren- 
dering them  more  ngid  and  inhuman.  In  great 
calamities  vulgar  minds  preserve  sUll  less  good- 
ness than  strength  :  misfortune  acts  in  the  same 
manner,  as  the  pursuits  of  literature  mid  the 
study  of  nature  ;  their  happy  influence  is  felt 
only  by  a  few,  giving  more  ardour  to  sentiment, 
.more  elevation  to  the  thoughts,  and  more  bene- 
volence to  the  disposition. 

"  Shocks  as  violent  as  those,  which  in  the 
space  of  one  minute  *  overthrew  the  city  of 

*  The  dnrotioD  of  the  earthqiuke,  lliRt  ii  lo  My  tbe  wbole 
of  tbe  moTenwDtt  of  andobtioa  and  ruing  (unduùuem  if  tre- 
fidaâm),  which  occasioned  the  horrible  catastrophe  of  the 
asifa  of  March,  1812,  was  estimçted  by  some  at  50",  by 
often  at  Y  12". 
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Caraccas,  could  not  be  confined  to  a  small  por- 
tion  of  the  continent.  Their  fetal  effects  ex- 
tended as  fer  as  the  provinces  of  Venezuela, 
Varinas,  and  Maracaybo,  along  the  coast  ;  and 
still  more  to  the  ioland  mountains.  La  Guayra, 
Mayquetia,  Aniimano,  Baruta,  La  Vega,  San 
Felipe,  and  Merida,  were  almost  enUrely  de- 
stroyed, trhe  number  of  the  dead  exceeded  four 
01-  five  thousand  at  La  Guayra,  and  at  the  town 
of  San  Felipe,  near  the  copper  mines  of  Aroa. 
It  appears,  that  it  was  on  a  Une  running  Easl^ 
North-East,  and  West-South-West,  from  La 
Guayra  and  Caraccas  to  the  lofty  mountains  cS 
Niquitao  and  Metida,  that  the  violence .  of  the 
earthquake  was  principally  directed.  It  was 
felt  ki  the  kingdom  of  New  Grenada  from  the 
branches  of  the  high  Sierra  de  Santa  Martha* 
as  fer  as  Santa  Fe  de  Bogota  and  Honda,  ou  the 
batiks  of  the  Magdalena,  one  hundred  and  eighty 
leagues  from  Caraccas.  It  was  every  where 
more  violent  in  the  Cordilleras  of  gneiss  and 
mica-slate,  or  immediately  at  their  foot,  than 
in  the  plains  :  and  this  difference  was  par- 
ticularly striking-  in  the  savannahs  of  Varinas 
and  Casanara.  (This  is  easily  explained  accord- 
ing to  the  system  of  those  geologists,  who  admit, 
that  all  the  chains  of  mountains,  volcanic  and 

*  Ai  &r  as  YiUa  d«  Los  Remcdios,  and'  eren  to  Cat^ 
thagona.  > 
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not  volcanic,  have  been- formed  by  being  msed 
up,  as  if  through  crevices.)  In  the  vallies  of 
Aragua,  situate  between  Caraccas  and  the  town 
oi  San  FcKpe,  the  commotions  were  very  weak  : 
and  La  \^ctoria,  Maracay,and  Valenda,  scarcely 
suffered  at  all,  notwithstanding  thôr  proximity  to 
the  capital.  At  V^cillo,  a  few  leagues  from 
Valencia,  the  earth,  opening,  threw  out  soch  an 
immeue  quantity  of  water,  that  it  formed  a 
new  torrent.  Tbe  same  phenomenon  took  place 
nearPorto-Cabello*.  On  the  other  band,  the  lake 
of  Maracaybo  diminished  sensibly.  At  Coro  no 
commotion  wag'  felt,  thougfa  the  town  is  situate 
upon  the  coast,  between  other  towns  which  suf- 
fered from  the  earthquake^."  fishermen,  who 
lia4  passed  the  day  of  the  26th  of  March  in  the 
island  of  Orchila,  thirty  leagues  North-East  of 
La  Guajrra,  felt  no  shock.  These  differences, 
in  the  direction  and  propagation  of  the  shock, 
are  probably  owing  to  the  peculiar  arrangement 
of  the  stony  strata. 

Having  thus  traced  the  eiièctji  Of  the  eartb- 
quake  to  the  West  of  Caraccas,  as  fer  as  the 

*  If  iaasBHted,  Ibfttiallie  mouabûn*  orAroa,  tbegroand, 
imaiediatd;  «Au-  ths  gnat  «hocks,  wu  foand  covered  irkh 
a  Torf  fi&e  «ad  wbUe  earth,  vhich  appoared  to  have  beea 
prqjected  through  crerices. 

^  Apuntamitiitoi  tobre  lai  pnnàpala  drcHnatmciat  del 
Temmato  de  Caracat,por  Don  Manuel  Palacio  Fasardo,   MS. 
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snowy  monnbûns  of  Santa  Marta,  and  tbe  table 
land  of  Santa  Fe  de  Bogota,  we  will  proceed  to 
consider  their  action  on  the  country  East  of  the 
capital.  The  commotions  were  very  violent  be- 
yond Caurimare,  in  the  valley  of  Capaya,  where 
they  extended  as  far  as  the  meridian  of  Cape 
Codera:  but  it  is  extremely  remarkable,  that 
they  were  very  feeble  on  the  coasts  of  Nueva- 
Barcelona,  Cnmana,  and  Paria;  though  these 
coasts  are  the  continuation  of  the  shore  of  La 
Guayra,  and  formerly  known  to  have  been  oftea 
agitated  by  subterraneous,  commotions.  Admit- 
ting, that  the  destruction  of  thé  four  towns  of 
Caraccas,  I^a  Gnayra,  San  Felipe,  and  Merida, 
may  be  attributed  to  a  volcanic  focus  placed 
under  or  near  the  island  of  St.  Vincent^  it  iqay 
be  conceived,  that  the  motion  might  have  been 
propagated  from  North-East  to  North- West* 
in  a  line  passing  through  the  islands  of  Los 
Hermanos,  near  Blanquilla,  without  touching 
the  coasts  of  Araya,  Cnmana,  and  Nueva  Barce- 
lona. This  propagation  of  the  shock  might  even 
bftve  taken  place,  without  the  intermediate  points 
at  the  surfoce  of  the  Globe,  the  Hermanos 
Islands  for  instance,  having  fi^t  any  comnHK 
tion.  This  phenomenon  is  frequently  remarked 
at  Peru  and  Mexico,  in  earthquakes  which  have 

•  N«arly  in  a  liii«  directed  Soulb,  6**  West 
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followed  during  hges  a  determinate  direction. 
ITie  inhabitants  of  the  Andes  say  with  simplicity, 
speakiDg  of  an  intermediary  ground,  which  is 
not  affected  by  the  general  motion,  "  that  it 
forms  a  bridge**  (que  kace  puerUe)  :  as  if-  they 
meant  to  in(Ucate  by  this  expression,  that  the 
nndabtions  are  propagated  at  an  immense  depth 
on  er  an  inert  rock. 

Fifteen  or  eighteen  hours  after  the  great 
catastrophe,  the  ground  remaned  tranquil.  The 
night,  as  we  have  already  observed,  was  âne 
and  calm  ;  and  the  commotions  did  not  recom- 
mence till  after  the  27th.  They  were  then  al^ 
tended  with  a  very  loud  and  long  continued 

terranean  noise  (bramtdo).  The  inhabitants 
araccas  wandered  into  the  country  ;  but  the 
ges  and  larms  having  suflèred  as  much  as 
the  town,  they  could  and  no  shelter  till  tbey 
were  beyond,  the  mountùns  of  I»s  Teques,  in 
the  valleys  of  Aragua,  and  in  the  Llanos  or 
Savannahs.  No  less  than  fifteen  oscillations 
were  often  felt  in  one  day.  On  the  5th  of  April 
there  was  almost  as  violent  an  earthquake,  as 
that  which  overthrew  the  capital.  During  seve- 
ral hours  the  ground  was  in  a  state  of  perpe- 
tual undulation.  Large  masses  of  earth  fell 
in  the  mount^ns  ;  and  enormous  rocks  were 
detached  from  the  Silla  of  Caraccas.  It  was 
even  asserted,  and  this  opinion  prévois  still  in 
the  country,  that  the  two  domes  of  the  Silla  sunk 
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fifty  or  sixty  toises;  but  this  assertion  is  founded 
on  no  measurement  whatever.  I  am  informed, 
that  in  the  province  of  Quito  also,  the  pécule,  at 
every  period  of  great  commotions,  imagine,  that 
the  volcano  of  Tunguragua  is  diminished  in 
height. — It  has  been  affirmed,  in  many  descrip- 
tiwis  published  of  the  destruction  of  Caraccas, 
"  that  the  mountmn  of  the  Silla  is  an  extin- 
guished volcano  ;  that  a  great  quantity  of  vol- 
canic substances  are  found  oa  the  road  from  La 
Ouayra  to  Caraccas*;  that  the  rocks  do  not 
present  wy  regular  stratification  ;  and  that  eveiy 
thing  bears  the  stamp  of  the  action  of  fire."  It 
is  even  added,  "  that,  twelve  years  before  tbe 
great  catastrophe,  Mr.  Bonpland  and  myself 
from  our  physical  and  mineralogical  researclws, 
had  considered  the  Silla  as  a  very  dangerous 
neighbour  to  tbe  city,  because  that  mountain 
contained  a  gjeat  quantity  of  sulphur,  and  that 
tbe  commotions  must  come  from  the  North-East." 
It  is  seldom  that  natural  philosophers  have  to 
justify  themselves  for  an  accomplished  predic- 
tion ;  but  I  think  it  my  duty  to  combat  ideas, 

*  See  the  txotmot  gimi  by  Mr.  Droaet  of  GntdaJonpe, 
tranalaled  in  the  TVwfc  •/*  Nat  York,  vol.  i,  p,  308.  Tbe 
anlbor,  in  giviog  to  the  Silla  nine  handred  toises  of  abiotule 
height,  hu  confoDnded  the  height  of  the  mountain,  in  mj 
meunrement,  abors  the  level  of  the  sea,  with  its  height 
«bore  the  ralle;  of  Caracras,  which  makes  a  diffet«nce  of 
JOH  bnndred  and  tixty.  toiaesi, 
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t,bat  are  too  easily  adopted  on  the  local  cames 
of  eartbqvakefi. 

ia  all  those  places  where  the  stul  has  been  in- 
cessantly agitated  for  whole  months,  as  at  Ja- 
maica in  1693*,  Lisbon  in  1755,  Cumaoa  in  1766, 
sua.  Piedmont  in  1808,  a  volcano  ia  expected  to 
open.  People  forget,  that  it  is  far  from  the  sur- 
fitce  of  the  Earth  we  mnst  seek  the  focus  or 
centre  of  action  ;  that,  according  to  niideniable 
evidfflice,  the  undulations  are  propagated  almost 
at  the  same  instant  across  seas  of  ap  immense 
depth,  at  a  distance  of  a  thousand  leagues  ;  and 
that  the  greatest  commotions  take  place  not  at 
the  foot  oS  active  volcanoes,  but  in ,  chains  of 
mountûns  composed  of  the  most  heterogeneous 
n>cks.  We  have  ^pven  in  the  preceding  book  a 
geogoostical  descripticm  of  the  country  round 
Caraccas  ;  we  there  find  gndss,  and  mica-slates, 
containing  beds  of  primiUve  Umestone.  The 
strata  are  scarcely  more  iractured  or  irregularly 
inclined  than  near  Freybo'g  in  Saxony,  or  wher- 
ever mountains,  of  primitive  &rmatioif  rise  ab- 
ruptly to  great  heights.  I  fhere  found  neither 
basaltes  nor  dolerite,  nor  even  trachytes  or  trap- 
porj^yries  ;  nor  in  general  any  trace  of  an  ex- 
Ungnisbed  volcano,  unless  we  choose  to  ccm^der 
the  diabases  or  primitive  g;ruenstein,  contained  in 
gndss,  as  masses  of  lava,  wUch  have  filled  up 

.  •  Pka.  Trani.  for  1694,  P-  »». 
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fissures.  These  diabases  are  the  same  as  thme 
of  Bohemia,  Saxony,  and  Franconia  *  ;  and  what- 
ever opinion  is  entertfûned  on  ttie  ancient  causes 
of  the  oxidation  of  the  Globe  at  its  snrfem,  all 
those  primitive  mount^ns,  which  contain  mix- 
tures of  hornblende  and  feldspar,  dther  in  veins, 
or  in  balls  with  concentric  layers,  will  not,  I 
suppose,  be  called  volcanic  formations.  Moot 
Blanc  and  Mont  d'Or  will  not  he  ranged  in  the 
same  class.  The  partizans  of  a  universal  vol- 
canism,  or  of  the  ingenious  Huttonian  theory, 
themselves  mahe  a  distinction  between'the  lavas, 
which  were  melted  under  the  simple  pressure  <^ 
the  atmosphere  at  the  sur&ce  of  the  Globe,  and 
those  layers  formed  by  fire  beneath  the  immense 
wdght  of  the  oce£Ui  and  superincumbent  rocfcs. 
They  would  not  confound  Auvergne  and  the  gra- 
nitic valley  of  Caraccas  under  the  same  denomi- 
nation, that  of  a  country  of  extinct  volcanoes. 

I  never  could  have  uttered  the  opinion,  that 
the  Silla  and  the  Cerro  de  Avila,  mountains  of 
gneiss  and  mica-slate,  were  a  dangerous  vicinage 
for  the  cf^itid,  because  they  contained  a  great 
deal  of  pyrites  in  suhonUitate  beds  of  primitive 
limestone.  But  I  rememb^  having  sud,  during 
my  stay  at  Caraccas,  that  the  eastern  extremity 

*  These  gniautenu  are  fpiuul  in  Bohemia,  near  Pil»ea,  in 
granite;  in  Saxony,  in  the  mica-sUteB  of  Scbeenberg;  in 
Franconia,  between  Steeheo  and  Laoeiutein,  in  (ransition 
■lidefc 
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of  Terra  flrma  appeared,  since  the  great  earth- 
qnake  of  Quito,  in  a  state  of  agitation,  whicb 
led  to  an  apprehension,  that  the  province  of  Ve- 
neznda  would  gradually  be  subjected  to  violent 
fXHmnotions.  I  added,  that  when  a  country  had 
been  long  subject  to  frequent  shocks,  new  sub- 
terraneous communications  seemed  to  open  with 
neigbbouriDg  countries  ;  and  that  the  volcanoes 
of  the  West  India  islands,  lying  in  the-  direction 
of  the  Silla,  to  the  Nort;h-East  of  the  city,  were 
perhaps  the  vents  by  which,  at  the  time  of  an 
eruption,  those  elastic  fluids  g^hed  out,  that 
cause  the  earthquakes  on  the  coasts  of  the  coh- 
tinent.  These  considerations,  founded  on  a  local 
knowledge  of  the  place,  and  on  simple  anal(^es, 
are  very  ka  trom  a  prediction  justified  by  ths 
course  of  physical  events.       .;  ; 

While  violent  commotions  were  felt  at  the 
same  time  in  the  valley  of  the  Missisippi,  in  the 
island  of  St.  Vincent,  and  in  the  province  of 
Venezuela,  the  inhabitants  of  Caraccas,  of 
Calabozo,  situate  in  the  midst  of  the  steppes, 
and  on  the  borders  of  the  rio  Apura,  in  a  space 
of  four  thousand  square  leagues,  were  tenified 
on  the  30tb  of  April,  1812,  by  a  subterraneous 
noise,  which  resembled  frequent  discharges  of 
the  largest  cannon.  This  noise  began  at  two  in 
the  morning.  It  was  accompanied  by  no  shock  ; 
and,  which  is  very  remarkable,  it  was  as  loud  on 
the  coast  as  at  ûghty  leagues  distance  ioluid. 


•        26 

It  was  every  where  beUeved  to  be  transmitted 
through  the  lur;  and  was  so  &r  from  being 
thought  a  subterraneous  noise,  that  atCaraccas, 
as  well  as  at  Calabozo,  preparations  were  made 
to  put  the  place  into  a  state  of  defence  against 
an  enemy,  who  seemed  to  be  advancing  with 
heavy  artillery.  Mr.  Palacio,  crossing  the  rio 
Apura  below  the  Orivante,  near  the  junction  of 
the  rio  Nula,  was  told  by  the  inhabitants,  that 
the  *^Jtring  of  camion'  Imd  been  heard  as  dis- 
tinctly at  the  western  extremity  of  the  province 
of  Varinas,  as  at  the  port  of  La  Guayra  to  the 
North  of  the  chma  of  the  coast. 

The  day  on  which  the  inhabitants  of  Terra 
l'Irma  were  alarmed  by  a  subteiToneous  noise 
was  that  on  which  happened  the  great  eruptiwi 
of  the  volcano  in  the  island  of  St.  Vincent*. 
This  mountain,  near  five  hundred  toises  high, 
had  not  thrown  out  any  lavasince  the  year  1718. 
Scarcely  was  any  smoke  perceived  to  issue  fnm 
it's  top,  when,  in  the  month  of  May,  1811,  fre- 
quent shocks  announced,  that  the  volcanic  fire 
was  either  rekindled,  or  directed  anew  toward 
that  part  of  the  West  Indies.  The  first  eruption 
did  not  take  place  till  the  27th  of  April,  1813, 
at  noon.    It  was  only  an  ejection  of  ashes,  but 

*  ^arbadota  Qtaeittfor  May  6, 1812.  BibUot.  Britt.,  1813, 
May,  p.  90.  Neic  England  Journal  of  Medicine,  1813,  p.  03. 
Trtpis.  of  New  York,  toI.  i,  p.  316.  Le  Blond,  Vo^agt  aux 
AutiUtt,  vol.  i,  p.  187. 
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attaided  with  a  tremendous'  noise.  Oti  the 
30th,  the  lava  passed  the  brink  of  the  crater, 
and,  after  a  course  of  four  hours,  reached  the 
sea.  The  noise  of  the  exploEion  "  resembled 
that  of  alternate  discbai^es  of  very  large  cannon 
and  of  musketry  ;  and,  which  is  well  worthy  of 
remark,  it  seemed  much  louder  at  sea,  at  a  great 
distance  from  the  island,  thfm  in  eight  of  land, 
and  near  the  bumiog  volcano." 

The  distance  in  a  straight  line  from  the  vol- 
cano of  St.  Vincent  to  the  rio  Apura,  near  the 
month  of  the  Nula,  is  two  hundred  and  ten 
leagues  *.  the  explosions  were  consequently 
heard  at  a  distance  equal  to  that  between  Vesuvius 
and  Paris.  This  phenomenon,  connected  with  a 
great  number  of  ^ts  observed  in  the  Cordil- 
leras of  the  Andes,  shows  how  much  more  exten- 
sive the  subterranean  sphere  of  activity  of  a 
volcano  is,  than  we  are  disposed  to  admit  from 
the  fimidl  chan^  effected  at  the  sur&ce  of  the 
Globe.  The  detonations  heard  during  whole 
days  together  in  the  New  World,  eighty,  one 
hundred,  or  even  two  hundred  leagues  distant 
fix>m  à  crater,  do  not  reach  us  by  the  propa- 
gation of  the  sound  through  the  air  ;  they  are 
traramitted  to  us  by  the  ground,  perhaps  in  the 

'Wlera  the  cootraiy  it  not  expressly  stated,  nautical 
leagues  of  twenty  to  a  degrea,  or  two  tboosand  eij|;1it  hun- 
dred and  fifty-fire  toises,  are  always  to  be  onderstood. 
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,  very  place  where  we  happen  to  be.  If  the  erup- 
tions of  the  volcwio  of  St.  Vincent,  Cotopaxi,  or 
Tunguragua,  resounded  irom  afar,  like  a  c^mnon 
of  an  immense  magnitude,  the  noise  ought  to 
have  increased  in  the  inverse  ratio  of  the  dis- 
tance:  but  observations  prove,  that  this  aug- 
mentation does  not  take  place.  I  must  further 
observe,  that  Mr.  Bonpland  and  I,  going  from 
Guayaquil  to  the  coast  of  Mexico,  crossed  lati- 
tudes in  the  South  Sea,  where  all  the  mariners 
of  our  ship  were  affrighted  by  a  hollow  sound, 
that  came  from  the  depth  of  the  ocean,  and  was 
transmitted  to  us  by  the  waters.  It  was  the 
period  of  a  new  eruption  of  Cotopaxi,  and  we 
were  as  far  distant  from  that  volcano,  as  Etna 
fh>m  the  city  of  Naples.  The  Kttle  town  of 
Honda,  on  the  banks  of  the  Magdalena,  te  not 
less  than  one  hundred  and  forty-five  leagues* 
fc  >m  Cotopaxi  ;  and  yet  in  the  great  explosions 
of  this  volcano,  in  1 744,  a  subterraneous  noise 
was  heai'd  at  Honda,  and  supposed  to  be  dis- 

,  charges  of  heavy  artillery.  The  monks  of  St. 
Francis  spread  the  news,  that  the  town  of  Car- 
thagena  was  besieged  and  bombarded  by  the 
English;  and  the  intelligence  was  believed 
throughout  the  country.  Now  the  volcano  of 
Cotopaû  is  a  cone,  moi*e  than  one  thousand 
^ght  hundred  toises  above  the  basin  of  Honda, 

*  This  is  ihe  dislaoco  from  Vesuvius  to  Mont  Blanc 
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imd  rises  from  a  table-land,  the  elevation  of 
which  is  more  than  one  thousand  five  hundred 
toises  above  the  valley  of  the  Magdalena.  In 
all  the  colossal  mountains  of  Quito,  of  the  pror 
vince  of  Los  Pastos,  and  of  Fopayan,  crevices 
and  valleys  without  number  are  interposed.  It 
cannot  be  admitted,  under  these  drcumstances, 
that  the  noise  could  be  transmitted  through  the 
îùr,  or  by  the  superior  sur&ce  of  the  Globe,  and 
that  it  came  from  that  point,  where  the  cone 
and  crater  of  Ck>topaxi  are  placed.  It  appears 
probable,  that  the  higher  part  of  the  kingdom  of 
Quito  and  the  neighbouring  Cordilleras,  far  frpm 
being  a  group  of  distinct  volcanoes,  constitute  a 
single  swollen  mass,  an  enormous  volcanic  wall, 
stretching  from  South  to  North,  and  the  crest  of 
which  exhibits  a  surface  of  more  than  six  hun- 
dred square  leagues.  Cotopaxi,  Tunguragua, 
Antisana,  and  Picbincha,  are  placed  on  this  same 
Vault,  on  this  r^sed  ground.  They  are  difiè- 
rently  named,  alUwugh  they  are  only  different 
summits  of  the  same  volcanic  mass.  The  fire 
issues  sometimes  fivm  one,  sometimes  from 
another  of  these  summits.  The  obstructed  cra- 
ters appear  to  us  to  be  extinguished  volcanoes  ; 
but  we  may  presume,  that,  while  Cotopaxi  or 
Tunguragua  have  only  one  or  two  eruptions  in 
tl»  course  of  a  century,  the  fire  is  not  less  con- 
tinually active. under  the  town  of  Quito,  under 
Kcbiocha  and  Imbaburu. 
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Âdranciag  toward  the  North,  we  find,  be^ 
tween  the  volcauo  of  Cotopajd  and  the  town  of 
Honda,  two  other  systems  of  volcanic  moimtmns, 
those  of  Iios  Fastos  and  of  Popayaa.  The  con- 
nection of  these  eystenis  was  manifested  in  the 
Andes  in  an  incontestible  manner  by  a  pheno- 
menon, whidi  I  have  already  had  occasion  to 
notice,  in  speaking  of  the  last  destruction  of 
Cumana.  Since  the  month  of  November,  1796, 
a  thick  colnmn  of  smoke  had  issued  •  fivm  the 
Tolcano  of  Pasto,  West  of  the  town  of  that  name, 
and  near  the  valley  <^  no  Guaytara.  The 
months  of  the  volcano  are  lateral,  and  placed 
on  its  western  declivity,  yet  daring  three  suc- 
cessive months  the  column  rose  so  much  higher 
than  the  ridge  of  the  mount^dn,  that  it  was  con- 
stantly visible  to  the  inhabitants  of  the  town  of 
Pasto.  They  related  to  us  their  astonishment, 
when,  on  the  4th  of  February,  1797,  they  rf>- 
served  the  smoke  disappear  in  an  instant,  with- 
out feeling  any  shock  whatever.  At  that  very 
moment,  sixty-five  leagues  to  the  South,  between 
Chimborazo,  Tunguragua,  and  the  Altar  (Capac- 
Urcu),  the  town  of  Ri(^>amba  was  overthrown 
by  tte  most  dreadful  earthquake,  of  which  tra- 
diticHi  has  b'ansmitted  the  history.  Is  it  posûble 
to  doubt  fh>m  tluB  C(nncidence  of  phenomena, 
that  the  v^xnics,  issuing  from  the  small  aper- 
tures or  vaiiamUas  of  the  vcdcano  of  Pasto,  had 
an  influence  on  the  pressure  of  ihose  elasUc 
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fluids,  which  shook  the  ground  of  the  kingdom 
of  Quito,  and  destroyed  ia  a  few  minutes  thirty 
or  EMlytbouBand  inhabitants  ? 

Ib  order  to  explain  these  great  effectâ  of 
w^anic  reactions^  and  to  prove,  that  the  group 
or  system  of  the  volcanloes  of  the  West  India 
Ishmds  may  sometimes  shake  the  continent,'  it 
was  necessai-y  to  cite  the  Cordillera  of  the 
Andes.  Geolt^cal  reasoning  can  be  supported 
only  oti  the  analogy  oS  &ct3  that  are  recent, 
and  consequently  well  authenticated:  and  in 
what  other  region  of  the  Globe  could  we  find 
greater  and  at  the  same  time  more  varied  vol- 
canic phenomena,  than  in  that  double  chain  of 
mountains  heaved  up  by  fire?  in  that  land, 
where  Nature  has  covered  eveiy  summit  and 
every  raUey  with  her  marvels  ?  If  we  consider 
a  burning  crat^  only  as  an  isolated  phenome- 
non, if  we  sa^fy  onrselves  with  examining  the 
mass  of  stony  substances  which  it  has  thrown 
up»  the  volcanic  action  at  the  surface  of  the 
Globe  will  appear  neither  very  powerfiil,  nor 
very  eztenuve.  But  the  image  of  this  action 
8weUs  in  the  mind,  when  we  study  the  relations 
that  Hnk  together  volcanoes  of  the  same  group  ; 
for  instance  those  of  Naples  and  Sicily,  of  the 
Canary  islands*,  of  the  Azores,  of  the  Caribbee 

*  I  have  already  related,  vol.  1,  p.  240,  how  the  whole 
groap  of  the  Cwuuy  islands  are  placed,  as  we  may  say,  on 
«Be  and  the  same  sBl^uuriite  volcano  ;  the  fira  of  which. 


îâlaods,  of  'Mexico,  of  Guatimala,  and  of  the 
table-land  of  Quito  ;  when  we  exanÛDe  dther 
the  reactions  of  these  different  systems  of  volca- 
noes on  one  another,  or  the  distance  to  which, 
by  subterranean  communications,  they  at  the 
same  moment  shake  the  Earth. 

The  study  of  volcanoes  presents  two  very 
distinct  branches  ;  the  object  of  one,  simply 
mineralog^cal,  is  the  examination  of  the  stony 
strata,  altered  or  produced  by  the  action  of 
fire  ;  Irom  the  formation  of  the  trachytes  or 
trap  porphyries,  of  basalts,  phonoUtes,  and  dole- 

smce  the  lixteentb  century,  bu  made  it's  app«aruic«  alter- 
nately ÎD  Palma,  Teneriffe,  and  Lancerata.  Anvergne  pre- 
tents  Ds  with  a  whole  System  of  Tolcanoes,  the  action  of 
which  das  ceased  ;  but  in  the  middle  of  a  system  of  active 
volcanoes.  Tor  instance,  in  thai  of  Quito,  we  must  not  con- 
aider  aa  an  tslingvished  volcano  a  mountain,  the  crater  of 
which  is  obstructed,  and  through  which  the  subterraneous 
fire  haa  not  issued  for  affes,  Etna,  the  EoUan  isles,  Vesu- 
vius, and  Epomeo;  the  peak  ofTeyde,  Palma,  and  Lance- 
rota  ;  Su  Michael,  la  Caldiera  de  Fayal,  and  Pico  ;  St. 
Vincent,  St  Lucia,  and  Guadalonpe  ;  Orizava,  Popocatepec, 
Jorollo,  and  la  Colima  ;  Bombacho,  the  volcano  of  Gran»- 
da,  Telica,  Homototnbo,  Isalco,  and  the  volcano  of  Guati- 
mala  ;  Cotopaxi,  Tun^ragoa,  Pichincha,  Antisana,  and 
Sangay,  belong  to  the  same  tyitem  if  burning  viAcmoet;  they 
are  generally  ranged  in  rows,  as  if  they  bad  issued  from  a 
crevice,  or  vein  not  filled  up  ;  and,  what  is  very  remark^e, 
their  position  is  in  sotne  parts  in  the  general  direction  of  the 
Cordilleras,  and  in  others  in  a  contrary  direction. ,  (Etun 
poikhiae  mr  k  Mexique,  torn,  1,  p.  253. 
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rites>  to  the  most  recent  lavas  ;  the  other,  leM 
accessible  and  more  neglected,  comprehends  . 
the  phyùcal  relations  which  link  volcanoes 
together,  the  influence  of  oue  volcanio  system 
on  another»  the  connection  that  manifesta  itself 
between  the  action  of  barning^  monntuns  and 
the  commotions  which  shake  the  eartii  at  great 
distances,  and  daring  a  long  time,  in  the  sama 
direction.  This  study  cannot  make  any  pro* 
gress,  till  the  various  epochas  of  simtdtaneous 
action,  the  direction,  the  extent,  and  the  force 
of  the  commotions,  are  carefully  noted  ;  as  well 
^  as  their  progressive  advance  toward  regions, 
which  they  had  not  yet  reached  *  ;  and  that  . 
coincidence  between  distant  volcanic  emptimia 
and  those  subterranean  noises,  which,  on  ac- 
count of  their  force,  the  inhalntants  of  the 
Andes  denominate  in  a  very  expressive  maimer 
subterraneous  thunders,  or  roarings.  AQ  these 
objects  are  comprehended  in  the  domain  of  the 
history  of  nature,  a  science  which  has  not  even 
preserved  it's  name,  and  the  ori^^n  of  which,  like 
that  of  all  other  histories,  be^ns  with  Unies 
which  appear  to  ns  fobulous,  and  catastrophes^ 
of  which  onr  ima^nation  cannot  embraos  ti» 
violence  and  magnitude. 

The  study  of  the  history  of  nature  has  been 
iMig  confined  to  that  of  the  ancient'  documenta 

*  Su  ToL  il,  p.  s». 
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buried  in  the  entrails  of  the  Earth  ;  but  if  the 
narrow  circle,  in  which  ail  certain  traditions  are 
confined,  do  not  present  any  of  those  general 
revolutions,  which  have  heaved  np  the  Cordil- 
leras, and  buried  myriads  of  pelagian  animals. 
Nature,  acting  under  our  eyes,  does  not  less 
exhibit  tumultuous  though  partial  changes,  the 
Btudy  of  which  may  throw  light  on  the  most 
remote  epochs.  Those  mysterious  powera  reside 
in  the  interior  of  the  Earth,  the  effects  of  which 
are  manifested  at  the  surface  by  the  production 
of  vapours,  of  incandescent  slags,  of  new  vol- 
canic rocks  and  thermal  springs,  by  the  ap-, 
pearance  of  new  islands  and  mountmns,  by 
commotions  propagated  with  the  rapidity  of 
an  electric  shock,  finally  by  those  subterraneui' 
thunders  • ,    which  are   heard    during   whole 

*  Those  ^'bicb  alanned  the  inhabitaats  of  the  town  of 
GBanaxnat»,  ia  Mexico,  lasted  trom  the  9th  of  Janaarjr  till 
the  12th  of  February,  1781.  This  phenomenon,  almost  with- 
out example  among  those  accurately  obscrrad,  will  he  de- 
Bcrîhed  in  the  sequel  of  this  Narrative.  It  is  sufficient  here 
to  observe,  that  the  town  is  situate  forty  leagues  North  of 
liui  viHcano  of  Jonilla,  uid  taty  leagaes  Nortb-West  of  dw 
▼olcaoo  of  PopocatqietL  In  places  nearer  these  two  volca- 
noes, three  leagues  distant  from  Gnanaxuato,  the  subterra- 
neous thunders  were  not  heard.  The  noise  was  circ  urn  scribed 
.  within  a  Tcry  narrow  space,  in  the  region  of  a  priraitire 
schist,  wUch  approaches  a  transition  schist,  containing  tbe 
richest  silver  mines  of  the  known  world,  and  on  which  rest 
trap  porphyries,  slates,  and  diabasii  (gruauttmj* 

.,,!:,  Google 


35 

liMHiths,  without  shaking  the  earth,  in  re^&D& 
&r  distant  from  active  volcaaoes. 

In  proportion  as  equinoctial  Amenca  shall 
increase  in  culture  and  population,  and  the 
Bystem  of  volcanoes  of  the'  central  table-land 
of  Mexico,  of  the  Caribhee  islands,  of  Popayan, 
of  Los  Pastos,  and  Quito,  are  more  attentively 
observed,  the  connection  of  eruptions  and  of 
earthquakes,  which  precede  and  sometimes 
accompany  these  eruptions,  will  be  more  gene- 
rally recognized.  The  volcaaoes  we  have  just 
mentioned,  particularly  tbose  of  the  Andes, 
which  rise  above  the  enormous  height  of  two 
thousand  five  hundred  toises,  present  great  ad- 
vantages for  observation.  The  periods  of  their 
eruptions  are  singularly  regular.  Hiey  remMn 
thirty  or  forty  years  without  emitting  scoriae, 
ashes,  or  even  vapours.  In  this  interval,  I 
conld  not  perceive  the  smallest  trace  of  smoke 
on  the  summit  of  Tunguragua  or  Cotopaxi.  A 
gust  of  vapours,  issuing  from  the  crater  of  Mount 
Vesuvius,  scarcely  attracts  the  attention  of  the 
inhabitants  of  N^les,  accustomed  to  the  move^ 
ments  of  that  little  volcano,  which  throws  out 
slags  sometimes  (luring  two  or  three  years  suc- 
cessively. It  thence  becomes  difficult  to  judge, 
whether  the  emission  of  slags  have  been  more 
frequent  at  the  time  when  an  earthquake  has 
been  felt  in  the  Apennines.  On  the  ridge  of 
the   Cordilleras  every  thing  assumes   a  inore 
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decided  character.  An  eruption  of  ashes,  wfaicb 
lasts  oaly  a  few  minutes,  is  often  followed  by  a 
calm  of  ten  years.  In  such  circnmstances,  it 
is  easy  to  mark  the  periods,  and  recognize  the 
coincidence  of  phenomena. 

Admitting  what  we  cannot  doubt,  that  the 
destruction  of  Cummia  in  1797,  and  that  of 
Caraccas  in  1812,  indicate  the  influence  of  the 
volcanoes  of  the  Caribbee  islands  *  on  the  com- 
motions felt  on  the  coasts  of  Terra  Firma,  it 
win  be   advantageous,   before  we   close   this 

*  Hie  f<dlowing  ii  the  seriea  of  the  phenomena  : 

27tb  of  September,  1796.  Eruption  in  the  West  lodù 
ùlanda.    Volcano  of  Quadaloupe. 

Norember,  1796.  The  rolcano  of  Puto  begina  to  emil 
«noke. 

14th  of  December,  1796.  Deatrnntion  of  Comana.    . 

4th  of  Febntary,  1797.     Dealruotion  of  Riobamba. 

30tb  of  Jannary,  1811.  Appearance  of  Sabrina  island,  ia    . 
the  Aiorea.    It  increaaes  particularly  on  the  l&th  of  June, 
1811. 

May,  1811.  Be^oîng  of  the  eartbqaalcea  in  the  islwid 
St  Vincent,  which  lasted  till  May,  1812. 

18th  of  December,  1611.  Beginning  of  tbe  commotions  in 
Ihe  Valley  of  the  Hiaaiaippi  and  the  Ohio,  which  lasted  tiB 
181 S. 

December,  1811.  Earthquake  at  Caraccaa. 

aeih  of  March,  1811.  Destructtoo  of  Caraccaa.  Earth- 
qaakes  which  continued  till  181S. 

30th  of  April,  IBll.  Eruption  of  the  voloano  in  8t  Vio- 
eent'ai  and  the  aame^day  sobterranean  noiaea  at  Cantccu, 
Md  M  the  binka  oflh*  Apara. 
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chapter,  to  take  a  rapid  view  of  this  Mediternu 
nean  Arctjipelago.  The  volcanic  islands  form 
one  fifth  of  that  great  arch  extending  from  the 
coast  of  Paria  to  the  peninsula  of  Florida. 
Running  fixjra  South  to  North,  they  close  thia 
interior  sea'  on  the  eastern  side,  while  the 
Greater  West  India  islands  appear  like  the 
remîdns  of  a  group  of  primitive  mountains,  the 
summit  of  which  seems  to  have  been  between 
Cape  Abacou,  Point  Morani^  and  the  Copper 
Mountains,  at  that  spot,  where  the  islands  of 
St.  Domingo,  Cuba,  and  Jammca,  are  nrarest  to 
each  other.  Considering  the  basin  of  the  At- 
lantic as  an  immense  valley  *,  which  separates 
the  two  continents,  and  where,  from  20°  South 
to  30°  North,  the  saUant  angles  (Brazil  and  * 

*  See  my  first  ^oIog;ical  Bketcli  of  South  America,  pui)- 
lialwd  by  Mr.  de  la  Metherie  id  the  Journal  de  Phytiqut, 
ToL  lui,  p.  33.  The  coasts  of  the  ancient  contiaeot, 
between  b"  ami  10°  Nurth,  have  the  same  direction  (from 
S.  E.  to  N.  W.)  as  the  coasts  of  America  between  8°  Sootli 
and  10°  North.  The  direction  of  the  coasts  is,  on  the  con- 
trary, from  8.  W.  to  N.  E  in  America,  between  30"  and 
72";  and  in  the  ancient  continent  between  26*  and  70°.  ' 
"Hio  ïaliay  il  narrowest  (300  leagnes)  between  Cape  St. 
Roch  and  Sierra  Leone.  Proceeding  toward  the  North 
■long  the  coasts  of  the  New  Continent,  from  it's  pyramidal 
extreniity,  or  the  Struts  of  Magellan,  we  imagine  we  recog. 
«M  the  eOects  of  an  impulsion  directed  first  toward  (the 
Nonb-£aat,  then  toward  tbe  North- West,  and  finally  again 
ttt  tb*  NortluEast 
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Seoegambia)  correspond  to  the  entering  angles 
(the  gulf  of  Guinea  and  tlie  sea  of  the  West 
Indies),  we  are  led  to  think,  that  the  latter  sea 
owes  it's  fonnalion  to  the  action  of  currents, 
flowing,  like  the  current  of  rotation  now  exist- 
ing, from  East  to  West  ;  and  which  have  given 
the  southern  coast  of  Porto-Rico,  St.  Domingo, 
and  the  Island  of  Cuba  *,  so  uniform  a  configu- 
ration. This  supposition,  not  improbable,  of  an 
oceanic  irruption,  has  been  the  source  'of  two 
other  bypolheses  on  the  origin  of  the  Smaller 
West  India  inlands.  Some  geolo^ts  admit, 
that  the  uninterrupted  chain  of  islands  from 
Trinidad  to  Florida  exhibits  the  remains  of  an 
ancient  chain  of  mountains.  They  join  the 
chain  sometimes  to  the  granite  of  French  Gui- 
ana, sometimes  to  the  calcareous  mountains  of 
Paria.  Others,  struck  with  the  difference  of 
geognostical  constitution  between  the  primitive 
mountains  of  the  Greater  West  India  islands 
and  the  volcanic  cones  of  the  Less,  consider 
these,  last  as  having  risen  from  the  bottom  of 
the  sea. 

If  we  recollect,  that  volcanic  sweUinga,  when 
they  take  place  through  elongated  crevices, 
afiTeet  most  commonly  a  straight  direction,  we 
shall  find  it  difficult  to  judge  from  the  disposi- 
tion of  the  craters  alone,  whether  the  volcanoes 

*  Between  Cape  Mayzi  and  Cape  Cihe. 
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have  beloDged  to  the  same  chûo,  or  have  àlmtys 
beeo  isolated.  Sui^o^ng  an  irruption  of  tiie 
ocean  to  take  place  either  in  the  eastern  part  of 
the  inland  of  Java*,  or  in  the  Cordilleras  (tf 
Guatimala  and  Nicaragua,  where  so  many  boni- 
ing*  mountains  form  but  one  chain,  that  chùn 
would  be  divided  into  several  islands,  and  per- 
fectly resemble  the  C^ibbean  Archipelago.  The 
union  of  primitive  formations  and  volcanic  rocks 
in  the  same  range  of  mouutdin  has  nothing  in  it 
8tnui|^  :  it  ia  very  distinctly  tp  be  seen  in  my 
geognostical  sections  of  the  Cordillera  of  the 
Andes.  The  trachytes  and  basaltes  of  Popayan 
are  separated  from  the  system  of  the  volcanoes 
of  Quito  by  the  mica-slates  of  Almagner  ;  the 
volcanoes  of  Quito  from  the  tracliytes  of  Assuay 
by  the  gneiss  of  Coodorasto  and  Guasuntcf-, 
There  does  not  exist  a  real  chain  of  mounUuns 
mnning  South -East  and  North -West  from 
Oyapoc  to  the  moutlis  of  the  Oroonoko,  and  of 
which  the  Smaller  West  India  islands  might  be  a 
northern  prolongation.    The  granites  of  Guiana, 

*  Rtiffa,  Bktory  of  Java,  1817,  p.  23—28.  Tbe  priocipal 
Jine  of  the  rolcauoe*  of  Java,  on  a  (I'mtaDce  of  160  leagues, 
rDDB  from  We*t  to  East,  through  the  luouatains  of  Gagak, 
Gedê,  Tankubau^Prabu,  Ungaraog,  Meraf i,  Lanu,  Wilis, 
AijuDa,  Dasar,  aod  Tashem. 

+  CoDialt  the  Nivellemtnl  Barnmftrvjur,  and  Tableau  rfrt 
formaticms  det  .iAda,  in  my  Obt.  Att.,  vol.  i,  p.  303,  and  311 , 
<N.  185— Î».) 
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as  well  u  the  horablrade  elates  *,  winch  I  saw 
Dear  Angostura,  oo  the  banks  of  the  Lower 
Oroonoko,  belong  to  the  nouDtams  of  Pacarùmo 
,  And  of  Farime,  str^ching  from  West  to  East-f- 
in  the  interior  of  the  continent,  aad  not  in  a 
(^recUon  parallel  with  the  coast,  betwe^i  the 
months  of  the  Biver  of  Amazons  and  the  Oroo- 
noko. But  notwithstanding  we  find  no  chain 
<^  mountùns  at  the  North-East  extremity  of 
Terra  Flnna,  that  has  the  same  directum  as  the 
Archipelago  of  the  Smaller  West  India  islands, 
it  does  not  foUow  from  this  circumstance  alone, 
that  the  volcanic  mountains  of  the  Archipelago 
may  not  bare  belonged  originally  to  the  conti- 
nent, to  the  littoral  chain  of  Caraccas  and 
Cumana  %. 

*  HorabltneicUefer,  ampKboIittt  teUtMda  of  Brongnûrt. 

i  From  the  cataracte  of  Atarea  towan)  the  Bio  £aqmbo. 
Tfaia  chain  of  Pacarmimo  di*i4ea  Uie  vaten  of  the  Caroay 
from  tboia  of  lh«  Bio  Paiimo,  or  Bio  de  Agau  Blaocas. 
See  my  Analj/te  de  VAtla*  geograph.  PI.  xri.  ^ 

i  Among  the  namerooi  exampi»,  which  the  strnctare  of 
the  Globe  diiplayi,  we  «hall  meotioD  onlj  the  inflexioD  at 
•  right  angle  fanned  by  the  High  Alps  toward  the  maritime 
Alpa,  in  Barope  ;  and  the  Beloar-lagh,  which  jtnni  trans» 
versely  the  Mons-tagh  with  Himalaya,  in  Aùa.  Amid  the 
'prejadices,  which  impede  the  progress  of  mineralogical  geo- 
graphy, we  may  reckon,  lat.  The  supposition  of  a  perfect 
snifbrmity  of  direction  in  the  chains  of  mountains)  M,  The 
fay  pothesis  of  a  oontinaity  in  all  the  chains  ;  Sd,  Hie  snpp»- 
siiiop,  Ikat  tko  higheat  nnunita  determine  &•  direoliiNi  <lt  ft 
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In  opposing  the  objections  of  some  celebrated 
naturalists,  I  am  far  from  muntain'mg  the  an- 
cient contiguity  of  all  the  Smaller  West  India 
islands.  I  am  rather  inclined  to  consider  them 
as  islands  beared  up  by  fire,  and  ranged  in  that 
n^ubr  hi»,  of  which  we  find  the  most  striking 
examples  in  bo  many  Tolcanic  hills  in  Auvergne, 
in  Mexico,  and  in  Peru.  The  geoguostical  con- 
BtitutÀon  of  the  Archipelago  appears,  from  the 
■little  we  know  respecting  it,  to  be  very  similar 
to  that  of  the  Azores  and  Canary  islands.  Primi- 
tive fbrmaticms  are  nowhere  seen  above  ground*  ; 


central  chain  ;  4th,  The  idea,  that  in  all  places,  vliere  great 
rivers  take  rise,  we  may  admit  great  table-lands,  or  Very 
high  mouotains. 

*  According  to  Heurs,  Morean  de  Jooois  and  Cortes 
(Jounusi  de  fhynqar,  torn.  Ixz,  p.  129).  Dupnget  and  !>• 
blond  im^ned  they  bad  recognized  granite  in  the  mo&otain 
Pelée  of  Hartinico,  and  in  other  parts  of  the  Archipelago 
(Vi^agt  ma  AntUla,  torn,  i,  p.  87,  274,  and  410).  Gneiss 
has  been  mentioned  aa  forming  a  part  of  the  solfatara,  at  St. 
Kit's.  We  cannot  be  too  much  on  oar  guard  agftinst  these 
indications  of  rocks  in  works,  the  authors  of  which  are  leas 
ikmiliarized  with  the  name  than  with  the  object.  How 
great  was  my  sarprite,  when,  during  my  stay  at  Sant».Fo- 
d»-Bogota,  Mr.  Motis  showed  me  in  the  Journal  de  Phj/àqae 
(at  1786,  p.  321,  a  paper  of  Mr.  Leblond,  where  this  tra. 
Teller,  in  other  respects  accurate,  deicribes  the  tabje-land  of 
Bt^ta,  where  be  resided  daring  some  years,  as  graattie. 
We  find  there  nothing  but  secondary  forawtioni,  und-stonea 
(  mm  detwbtd  fragmeiti  of  granita. 
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We  find  only  what  belongs  unquestionably  to 
volcanoes,  fddspar-Iavas,  dolerites,  basaltes,  ag- 
glomerated scoriae,  tufas,  and  punùce  stones. 
Among  the  limestone  formations  we  must 
distinguish  those,  viiicb  are  essentially  subor- 
dinate to  volc^iic  tufas  *,  from  those  which  apt- 
pear  to  be  the  work  of  madrepores  Mid  other 
zoophytes.  The  latter,  according  to  Mr.  Moreau 
de  Jonnès,  seem  to  he  on  shoals  of  a  volcanic 
nature.  Those  mountains,  which  present  traces 
of  the  action  of  fire  more  or  less  reçoit,  and 
some  of  which  reach  nearly  nine  hundred  toises 
of  elevation,  are  all  situate  on  the  western  skirt 
of  the  Smallei'  West  India  islaodsf-.  Each  island 

'  We  have  noticed  some  of  tbese  above  (vol.  iii,  p.  &15), 
after  Mr.  tod  Bucb,  at  Laccerota,  and  at  Fortavenlura,  in 
the  System  oftheCaaarj  Islands.  Among  tbe  smaller  islands 
of  the  West  Indies,  the  following  iilets  are  entirely  calcareous, 
accprdiog  to  Mr.  Cortes  :  Marigalante,  Is  Desirad,  the" 
Grand  Terre  of  Guadaloupe,  and  the  Grenadlllas.  According, 
to  the  observations  of  this  naturalist,  Curasoa  and  Bonaire 
(Bnen  Ayre)  present  only  calcareous  formations.  Mr. 
Cortes  divides  the  West  India  islands  into,  1st,  those  con- 
taining atoDce  primitive,  secondary,  and  volcanic  formations, 
like  tbe  greater  islands;  2nd,  Uio«e  entirely  calcareous,  (or 
at  least  so  considered)  as  Marigalante  and  Cnrasoa;  3rd, 
those  at  once  volcanic  and  calcareous,  as  Antigns,  St.  Bar- 
tholomew, St,  Martin,  and  St.  Tbomaa  ;  4th,  those  which 
display  volcanic  rocks  only,  as  St  Vincent,  St.  Lucia,  and 
SL  Euatatia. 

t  See  the  observations  of  Mr.  Amie,  in  his  Report  or 
PEtat  du  Vdcm  de  la  Quaddoape  en  1 797,  p.  1 7. 
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is  not  the  ^ect  of  one  ùngle  heaving  up  :  most 
of  them  appear  to  con^st  of  isolated  masses, 
which  have  heen  progresBively  united  together*. 
The  matter  has  not  been  emitted  from  one  mouth, 
but  from  several:  so  that  a  single  island  of 
small  extent  contins  a  whole  system  of  volca. 
Does-f-,  regions  purely  basaltic,  and  others  covered 
with  recent  lavas.  The  volcanoes  still  burning 
are  those  of  St.  Vincent,  St.  Lucia,  and  Guada- 
loupe.  The  first  threw  out  lavas  in  1718  and 
1812  :  in  the  second  there  is  a  continual  formar- 
tion  of  sulphur  by  the  condensation  of  vapours, 
which  issue  from  the  crevices  of  an  ancient 
crater.  The  last  eruption  of  the  volcano  of 
Guadaloupe  took  place  in  1797.  The  Solfatara 
of  St.  Christopher's  was  still  burning  in  1692. 
At  Marlinico,  VaucKo,  Montage  Pelée,  and 
the  crater  surrounded  by  the  five  paps  of  Carbet, 
must  be  considered  as  three  extinguished  vol- 
canoes. The  effects  of  thunder  have  been  often 
.  confounded  in  that  place  with  subtraranean  fire. 
No  &;ood  observation  has  confirmed  the  sup- 
posed eruption  J  of  the  22nd  of  January,  1792. 
The  group  of  volcanoes  in  the  Caribbee  islands 

*  See  above,  toI.  i,  cli.  2,  p.  266. 

i-  These  pbeDomena  are  very  well  indicated  io  the  fine 
geological  charte,  that  Mr.  Horean  de  Jonnès  u  going  to 
pabliah. 

t  Jmmsi  de  Minti,  torn,  lii,  p.  59.  In  order  to  exhibit 
in  one  point  of  view  the  whole  rystent  of  the  volcoMf  tf  the 
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resembles  that  of  the  volcanoes  of  Quito  and 
Los  Pastos  ;  craters,  with  which  the  subterra- 
nean fire  does  not  appear  to  communicate,  are 
rangeif  on  die  same  line  with  burning  crat«n, 
and  alternate  with  them. 

Smaller  Wtii  India  uZaub,  I  «lull  trace  in  thù  note  the  direc- 
tion of  the  iilaods  rrom  Soalh  to  North. — Grmada,  u  uideEt 
crater,  filled  with  water;  boiling  springs;  baaalu  Itetween 
St,  George  and  Goave. — St.  Vincent,  a  burning  volcano. — 
St.  Lucia,  a  very  active  soiralara,  named  Oualibou,  two  or 
three  hundred  toises  high  ;  jets  of  hot  water,  bj  which  small 
basins  are  periodically  Riled. — Martinkv,  three  great  extin- 
guished volcanoes  ;  Vanclin,  the  papa  of  Carbet,  which  are 
perhaps  the  most  elevated  sammits  of  the  smaller  islands, 
end  Montagne  Pelée.  (The  height  of  this  last  mountain  is 
probably  SOU  toises  ;  according  to  Leblond,  670  toises  ;  ac- 
cording to  Dopuget,  736  toises.  Between  Vauclin  and  the 
feldsparJaTas  of  the  paps  of  Carbet  is  foood,  as  Mr.  Morean' 
de  JoBoès  asserts,  in  a  neck  of  land,  a  region  of  aacieat 
basalts  called  La  Roche  carrée).  Thermal  waters  of  Prê- 
cheur and  Lameutin.— DtMnntica,  complately  volcanised.— 
Gvadaloupe,  an  active  volcano,  the  height  of  which,  according 
to  Leboacher,  is  799  toises,  toAmie,  850  toiMB.—MaUterrat, 
â  BoUatara,  fine  porphyritic  lavas  with  large  crystals  of  feld- 
spar and  hornblende,  near  Galloway,  acoording  to  Mr. 
Nngeiit. — ^rPM,  a  solfatara. — St.  Cbritiopkei't,  a  solfatar* 
at  Mount  Misery..— £/.  Euelatia,  a  crater  of  an  extinguished 
volcano,  surrounded  by  pumice  stones.  (Trinidad,  which  is 
traversed  by  a  chain  of  primitive  slates,  appears  to  have 
anciently  formed  a  part  of  the  littoral  chain  of  Cnmana,  and 
not  of  the  system  of  the  mountains  of  llie  Caribbee  islands. 
Edwards's  History  of  the  West  Indies,  voL  iii,  p.  27S> 
Danzion  Lavaysse,  v<J.  ii,  p.  «0.  ' 
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Notwltlistanding  the  intimate  connectioa,  that 
manifests  itself  iti  the  action  of  the  volcanoes  of 
the  smaller  West  India  islands  and  the  earth- 
quakes of  Terra  Flrma,  it  ahea  happen^  Uiat 
shocks  felt  in  the  volcanic  Archipela^  are  not 
propagated  to  the  islaatd  of  Trinidad,  or  to  the 
coasts  (^  Caraccas  and  Cumana.  This  pheno- 
menon has  notlûng  in  it  surprising  :  even  in  the 
Carihbees  the  commotions  are  often  confined  to 
one  place.  The  great  eruption  of  the  volcano 
in  St.  Vincent's  did  not  occasion  an  earthquake 
at  Martioico  or  Guadaloupe.  Loud  explosions 
were  heard  there,  as  well  as  at  Venezuela,  bu( 
the  ground  remained  tranquil. 

These  explosions,  which  must  not  be  con- 
founded with  the  rolling  noise  that  every  where 
l^ecedes  the  weakest  commotions,  are  often 
heard  on  the  banks  of  the  Oroonoko,  and  par- 
ticolarly,  as  we  were  assured,  on  the  spot  be- 
tween the  Rio  Arauca  and  Cucluvero.  Father 
Morello  relates,  that  at  the  mission  ofCabruta 
the  subterranean  noise  so  much  resembles  dis- 
charges of  small  cuinon  (padereroes),  that  it  has 
seemed  as  if  a  battle  were  heard  at  a  distance. 
On  the  21st  of  October,  1766,  the  day  of  the 
terrible  earthquake  that  desolated  the  proviqce 
of  N£w  Andalusia*,  the  ground  was.  agitated  at 
ODoe  at  Cumaoa,  at  Caraccas,  at  MaracayhOj 

*  8m  duc,  IT,  rol,  ii,  p,  3IC 
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and  on  the  banks  of  the  Casanare,  the  Meta,  the 
OrooDoko,  and  the  Ventnario.  Father  Gili* 
has  described  these  commotions  in 'a  country 
entir^  graaitic,  at  the  mission  of  Encaramada, 
where  ibey  were  accompanied  by  loud  explosions. 
Great  fallings  in  of  the  earth  took  place  in  the 
monntun  Faiuari  ;  and  near  the  rock  Arayacoto 
a  small  island  disappeared  in  the  Oroondio. 
The  undnlatory  motion  continued  during  a 
whole  hour.  This  seemed  the  first  signal  of 
those  violent  ctHnmoUons,  which  shook  the 
coasts  of  Cnmuiai  and  Cariaco  for  more  than 
ten  months.  It  might  be  supposed,  that  men 
scattered  in  woods,  with  no  other  shelter  than 
huts  of  reeds  and  palm-leaves,  had  nothing  to 
dread  fi-om  earthquakes  ;  but  they  te/riify  the 
Indians  of  Ererato  and  Caura,  as  a  phenomenon 
that  sddom  happens,  frightens  the  beasts  of  the 
forests,  and  impels  the  crocodiles  to  quit  the 
depth  of  the  waters  for  the  shore.  Nearer  the 
sea,  where  the  shocks  are  irequent,  lar  from 
being  dreaded  by  the  inhabitants,  they  are  re- 
garded with  satisfaction  as  the  prc^ostics  of  a 
wet  and  fertile  year. 

In  this  dissertation  on  the  earthquakes  o[ 
Terra  Flrma  and  an  the  volcanoes  of  the  neigh- 
bouring Archipalago  of  the  West  India  islands, 
I  have  pursued  the  general  plan  adopted  in  this 

*  Saggio  di  Storia  Jmeriaaia,  rol,  ii,  p.  6. 
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work.  I  have  first  related  »  great  number  of 
sf^tary  facte,  and  then  conmdered  them  in  one 
general  point  of  view.  Every  ttung  announces 
in  the  interior  of  the  Globe  the  operation  of 
active  powers,  which  retct,  balance,  and  mo- 
dify  one  another.  The  greater  our  ignorance 
of  the  causes  of  tbese  uodulatory  movements, 
these  evolutions  of  heat,  these  formations  of 
elastic  fluids,  the  more  it  becomes  the  duty  of 
the  natural  philosopher,  to  examine  the  relations 
existing  between  these  phenomena  at  great  dis- 
tances, and  in  so  uniform  a  manner.  It  is  only 
by  considering  these  various  relations  under  a 
general  point  of  view,  and  following  them  on  a 
Jarge  extent  of  the  surface  of  the  Globe,  through 
formations  of  rocks  the  most  different,  that  we 
iu«  led  to  abandon  the  suppositioa  of  trifling 
local  causes,  strata  of  pyrites,  or  of  coal  set  on 
fire". 


*  lu  AvioA  ÎD  «dier  reipecls  eqatlly  rich  in  ingenkMU 
views  Mod  w^  obnrred  facts,  the  Geolof^csl  Essays  of  Mr. 
Steffsns  (GeogiioiticA-geokgàclitAafiatie,  p..32â,it  is  Bssertod, 
tint,  "  bot  spriap,  eartfaqnakei,  and  toIckdid  erriq>tionB, 
take  piMoe  aalj  where  Ifaere  sre  strata  of  coal,  because  these 
alone'can  farntsh  materials  for  combastion,  and  Icee|)  np,  in 
Ao  gnat  electra.notiM  ippantss  of  tbe  Earth,  «  slroag 
electiîcal  tAasMHi.  If  traveJlera  hare  thongbt  they  haT« 
oWnTved  these  pbeaonieoB  in  priinitivB  fonaatioiis,  as  reoeotly 
in  Soath  Anwrica,  they  hare  coafoanded,''  coDtiaaeB  the 
author,  "the  socoadary  porphyries  (fiat^rphyrt)  which 
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Hie  foUotting  is  the  series  of  phenomeita  re* 
marked  oa  the  ncHtheni  coasts  of  Cumaoa» 
Nuera  Barcelona,  and  Caraccas  ;  and  presumed 
to  be  connected  with  the  causes,  ttiat  produce 
earUtquakes  and  eruptions  of  lava.    We  shall 

may  conUia  straU  of  coai,  with  primitÎTe  porpbyries."  We 
have  jual  described  eartbqnakeB  in  ludi  enârely  granitio,  in 
TBBt  regioDi  where,  m  on  the  banki  of  the  Oroonoko,  no  other 
formation,  primitive  or  sncondary,  rests  on  llie  granite.  We 
shall  soon  see,  that  hoiling  springs  gosh  oat,  as  if  by  prefe- 
renoe,  from  granite  and  gneiss  ;  and  that  the  traobjtes,  or 
trap-porpliyriea  of  the  Andea,  far  from  beloi^g  to  tba 
formation  of 'red  sanditone,  or  to  those  JtœtMporphyriet  which 
Messrs.  S teffeos  and  Freiesleben  have  so  well  described,  issue 
in  the  midst  of  Tolcantc  lands  from  mica^late  and  gneiss.  The 
nature  and  disposition  of  the  strata  in  the  interior  of  the 
Earth,  especially  in  primitire  ibrmations;  appear  to  me  hut 
little  favoonbte  to  the  hypothesis  or  a  great  pile,  the  action 
of  vhich  occasions  shocks  at  the  sur&ce  of  the  Globe,  and 
causes  (bj  the  chemical  action  of  the  electro.motife  apparatas) 
in  brine  springs  and  thermal  waters  so  lurprising  a  constancy 
in  their  mixture  and  specific  gravity.  (Gtog»,  Aufi.,  p.  822 
and  Saft).  A  person  who  has  lived  a  long  time,  like  me,  in 
the  C!ordiUera  of  the  Andea,  who  has  heard  these  exploaioaa 
propagated  through  the  interior  of  the  Globe,  who  has  seen 
those  enormons  effects  of  the  heaving  op  of  the  earth,  those 
swollen  masses,  which,  bursting,  throw  out  immense  quantities 
of  water,  mud,  and  vapours,  finds  it  difficnlt  not  to  admit  the 
exiatenoe  of  cavities,  of  commanicatioDS  between  the  oxidated 
part  of  the  Globe,  and  that  part  which  abounds  in  metalloida, 
in  anlph'oTeta  of  silex,  and  other  lubatancM  not  oxidated. 
See  above,  obap.  ii,  toL  i,  p.  S&6;  fend  chap,  iv,  roL  ii, 
p.  »7. 
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l>^ii  with  the  easternmost  extremity,  the  island 
of  Trinidad  ;  which,  as  we  have  said  above, 
seems  rather  to  belong  to  the  shore  of  the  con- 
tinent, than  to  the  system  of  (he  momitains  of 
the  West  India  islands, 

The  pit  which  throws  up  aspbaltum  in  the 
bay  of  M ayaro,  on  the  eastern  coast  of  the  island 
of  Tnnidad,  to  the  South  of  Point  Guataro. 
This  is  the  Mine  qfCkapapolé  ormineral  tar  of 
the  country.  I  was  assured,  t)iat  in  the  monthf 
of  March  and  June  the  eruptions  are  often  at- 
t^ided  with  violent  explosions,  smoke^  and 
flames.  Almost  on  the  same  parallel,  and  also 
in  the  sea,  but  to  the  West  of  the  island  (near 
Punta  de  la  Brea,  to  the  South  of  the  port  of 
Naparaimo),  we  fonnd  a  similar  vent.  On  the 
nag^bouring  coast,  in  a  clayey  ground,  appears 
the  celebrated  lake  of  aspfaaltum  (Laguna  de  la 
Brea),  a  marsh,  the  waters  of  which  have  the 
same  temperature  as  the  atmosphere.  The 
small  cones  situate  at  the  South-West  extremity 
oi  the  island,  between  pmnt  Icacos  and  the  Bio 
Erin,  appear  to  have  some  analogy  with  the 
volcanoes  of  air  and  mud,  which  I  met  with  at 
Turbaco  In  the  kingdom  of  New  Grenada*.  I 
mention  these  situations  of  asphaltum  on  ac- 
count of  the  remarkable  circumstances,  which 
are  peculiar  to  them  in  these  regions  ;  for  I  am 

*  Dauxion-Laoaynt,  Fiyagtà  ta  Trinité,  p.  25,  90,  and  99. 
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not  unaware,  that  naphtha,  petroteilin>'  and 
asphaltum  are  foand  equally  in  volcanic  and 
secondary  regions  *,  and  even  more  frequently 
in  the  h^r.  Petroleum  is  fontid  floating  on 
the  sea  thirty  leagues  North  of  Trinidad,  around 
the  island  of  Grenada,  which  contains  an  ex.- 
^nguished  crater  and  basalts. 

Hot  springs  of  Irapa,  at  the  North-eastern 
extremity  of  New  Andalusia,  between  Rio  Caribe, 
Soro,  and  Yaguarapayo.  Air-volcano,  or  Salce, 
of  Cumacatar,  to  the  South  <^  San  Jose  and 
Carupano,  near  the  northern  coast  of  the  con- 
tinent, between  La  Montana  de  Paria  and  the 
town  of  Cariaco.  Almost  constant  explosions 
are  felt  in  a  clayey  soil,  which  is  affirmed  to  be 
impregnated  with  sulphur.  Thermal  hydrosnl- 
phuretted  waters  gosh  out  with  such  violence, 
that  the  ground  is  agitated  by  very  sensible 
shocks.  It  is  said,  that  flames  have  been  fre- 
quently seen  issuing  out  ânce  the  great  earth- 

*  The  inflwnmkble  emamtioiii  (of  hydrogen  gw  contuuii^ 
mphtlm  in  a  Bt&ta  of  saspemion)  of  Pietra  Hda  iune  iron 
the  Alpine  limestone,  which  may  be  traced  from  Covigliano 
to  Raticofa,  and  which  Hes«n  ancient  ■aiidaloae.Bear  Scaric* 
l'Asino.  Under  this  ancient  aandstone  (red  landatoDe)  we 
find  black  transition  limealone  and  the  grottwaclèe  (qnartcoae 
psaiBmite)  of  Florence.  Respecting  the  aspbaltnm  of  the 
•econdary  moontsina  of  Thnriogia,  see  FràeiiAt»,  Ku^tt- 
uMtfer,  vol.  iii,  p.  37  \  n,  p.  33B.  (Eaumumm  NonUaUnit 
Stilr,  8t.  i,  f.V»J) 

D,qi,z.d.,GoogLe 


qnake  of  1707.  These  (acts  are  well  worthy  oi 
being  examined  by  an  enlightened  traveller. 

Petroleum  spring  of  Buen  Pastor,  near  the 
Bio  Areo.  Large  masses  of  salphur  have  been 
found  in  clayey  bcmIs  at  Guayuta,  as  in  the  valley 
of  San  Bonifacio  *,  and  near  the  junptitm  of  the 
Bio  Ffto  mih  the  Orooi^oko. 

Aguds  calientes,  tHi  the  South  of  the  Rio  Aziil, 
and  the  hollow  ground  of  Cariaco,  irtiich,  at  the 
period  of  the  great  earthquake  of  Camana,  threw 
np  bydrosnlphuretted  waters  and  viscous  pe- 
troleum -f". 

Hot  waters  of  the  Gulf  of  Cariaco  %■ 

Petroleum  spring  in  the  same  Gulf,  near  Ma- 
niquarez.    It  springs  from  mîca^làte  %. 

Flames  issuing  Avm  the  earth,  near  Cumana, 
«n  tihe  bankfl  of  the  Manzanares,  and  at  Mari- 
guitar  ||,  on  the  sonthem  coast  of  the  Gulf  of 
Cariaco,  at  the  Ume  of  the  great  earthquake  of 
1797. 

Igneous  phenomena  of  the  mountmn  of  Cu" 
chii^no,  near  Cumanacoa  ^. 

Petroleum  spring  gushing  from  a  sboAl  to  the 

*  Chap  TiBt  ToL  lib  p>  185> 
f  Cluç,  ir,  toI.  ii,  p.  216;  aod  cb^.  riii,  Tol.'iu,  p.  166. 
X  Chic,  Tiii,  Tol.  iii,  p.  190. 
%  Cluq>.  T,  vd.  ii,  p.  190.  ' 
II  Cb^.  n,  vol  ii,  p.  219. 
f  Ouf .  TJ,  ToL  iii,  p.  tl. 
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North  of  the  Caraccas  islands  *.  The  smell  of  • 
this  spring  warns  ships  of  the  danger  of  this 
shoal,  on  which  there  is  only  one  fathom  of 
water. 

Thermal  springs  (^  the  mount^n  of  the  Bri- 
ganUne,  near  Nueva  Barcelona.  Temperature 
43-2°  cent. 

Thermal  springs  of  Frovisor,  near  San  Diego, 
in  the  province  of  New  Barcelona. 

lliermal  springs  of  Onoto,  between  Turmero 
and  Maracay,  in  the  valleys  of  Aragua,  to  the 
West  of  Caraccas. 

Thermal  springs  of  Mariara,  in  the  same 
valleys.    Temperature  58-9°. 

Thermal  springs  of  Las  lyncheras,  between 
Porto  Cabelloand  Valencia,  issuing  from  granite, 
like  those  of  Mariara,  and  forming  a  river  of 
warm  water,  Rio  de  Aguas  CaUentes.  Temper- 
ature 90-4*'. 

Boiling  springs  of  the  Sierra  Nevada  of  Me- 
rida. 

Aperture  of  Mena,  on  the  borders  of  Lake 
Maracaybo.  It  throws  up  asphaltum,  and  emits 
(it  is  affirmed)  gazeous  emanations,  which  take 
fire  of  themselvM,  and  are  seen  at  a  great  dis- 
tance. 

These  are  the  springs  of  petroleum  and  of 
thermal  waters,  the  igneous  meteors,  and  the 

*  Cbap.  xi,  vol  ill,  p.  367. 
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ejectîcHis  of  muddy  substances  attended  with 
explosions,  of  which  I  acquired  the  knowledge 
in  the  vast' provinces  of  Venezuela,  in  a  space  of  - 
two  hundred  leagues  from  East  to  West.  These 
various  pheuomeoa  have  singularly  agitated  the 
minds  of  the  inhabitants  since  the  great  catas- 
trophes of  1797  and  1812:  yet  they  present 
nothing  that  constitutes  a  volcano,  in  t]fe  sense 
which  has  hitherto  been  attributed  to  this  word. 
If  the  apertures,  which  throw  up  vapours  and 
water  with  a  violent  noise,  be  sometimes  called 
volcamcitos,  it  is  only  by  such  of  the  inhabitants, 
as  are  persuaded,  that  volcuioes  must  neces- 
sarily exist  in  countries  so  frequently  exposed'  to 
earthquakes.  Proceeding  from  the  burning 
crater  of  St.  Vincent's  to  the  South,  the  West, 
and  South-West,  first  by  the  chain  of  the 
Caribbee  islands,  then  by  the  littoral  ch^  of 
Cnmana  and  Venezuela^  and  finally  by  the  Cor- 
dilleras of  New  Grenada,  for  the  space  of  three 
hundred  and  eighty  leagues,  no  active  volcano 
occurs  before  Purace,  near'  Popayan.  -  One 
of  the  most  remarkable  geological  facts  is  this 
total  absence  of  apertures,  through  which  melted 
substances  can  issue,  in  tliat  part  of  the  con- 
tinent, which  stretches  to  the  East  of  the  Cor- 
dillera of  the  Andes,  and  to  tbe  East  of  the 
Stony  Mountmns. 

We  have  examined  in  this  chapter  the  great  . 
eommotlons,  which  shake  from  time  to  time  the 
Li.  ...I  Google 
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ilooy  crust  of  the  Globe,  aod  scatto*  desolation 
in  a  countiy  fiivoured  by  the  most  precious  g^fts 
of  nature.  An  oninterropted  calm  -prevails  in 
the  superior  atmosphere  ;  but,  to  use  an  ex- 
pression of  Franklin's  m(n%  ingenious  than  tme, 
tbe  thonder  t^n  rolls  in  the  subterranean  at- 
mosphere, amid  that  mixture  of  elastic  fluids, 
the  impetuous  momnents  of  which  are  fre- 
quently felt  at  the  sur&ce  of  the  Earth.  In 
describing  the  destruction  of  so  many  populous 
cities,  we  have  given  a  picture  of  the  greatest 
calamities  that  afflict  mankind.  A  nation,  fights 
ing  for  indépendance,  is  suddenly  exposed  to 
the  want  of  subsistence,  and  of  all  the  neces- 
saries of  life.  Famished,  without  shelter, .  the 
inhabitants  are  dispersed  through  the  country. 
Great  numbers  of  those,  who  have  escaped  from 
the  ruin  of  thâr  dwelliogs,  are  swept  away  by 
disease.  Far  &om  strengthening  mutual  con- 
fidence among  the  citizens,  the  feeling  of  mis- 
fortune destroys  it  ;  physical  calamities  augment 
civil  discord  ;  nor  does  the  aspect  of  a  country 
bathed  with  tears  and  blood  appease  the  fiiry  of 
the  victorious  party. 

After  the  recital  of  so  many  calamities,  it  is 
soothing^  to  repose  the  ima^aUon  on  consola- 
tory remembrances.  IVhen  the  great  catastrophe 
of  Caraccas  was  known  in  the  United  States, 
the  Congress,  assembled  at  Washington,  unani- 
mously decreed,  that  &ve  ships  laden  with  floor 
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should  be  sent  to  the  coast  of  Venezuela^  to  be 
distributed  among'  tbe  poorest  inhabitants.  So 
generous  a  supply  was  received  with  the  warmest 
gratitude  ;  and  this  solemn  act  of  a  free  people, 
this  mark  of  a  naUonal  interest,  of  which  the 
increasing  civiUzatlon  of  our  old  Europe  displays 
but  few  recent  examples,  seemed  to  be  a  valuable 
pledge  of  tbe  mutual  benevolence,  that  ought 
for  ever  to  unite  the  nations  of  both  Americas. 
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CHAPTER  XV. 


Departure  from  Cca-accas.— Mountains  of  San 
Pedro  and  of  Los  Teques. — La  Vtctmia. — 
f^alUys  of  Aragua. 

J.O  take  the  shortest  road  from  Caraccas  to 
the  banks  of  the  Oroonoko,  we  should  have 
'crossed  the  southern  chain  of  mountïûns  be- 
tween Baruta,  Salamanca,  and  the  savannahs 
of  Ocumare  ;  traversed  the  steppes  or  Llanos 
of  Orituca;  and  embariced  at  Cahruta,  near 
the  mouth  of  the  Rio  Guarico*.  But  this  direct 
road  would  have  deprived  us  of  the  opportunity 
of  surveying  the  finest  and  most  cultivated  part 
of  the  province,  the  valleys  of  Aragua;  of  taking 
the  level  of  an  important  part  of  the  chain  of  the 
coast  by  means  of  the  barometer  ;  and  of  de- 
scending the  Rio  Apure  as  far  as  it's  junction 
with  the  Oroonoko;  A  traveller,  who  has  the 
intention   of  studying  the  configuration   and 

*  S«e  chap,  xii,  toL  iii,  p.  448  ;  and  the  sketch  of  the 
valley  of  Caraccu,  and  the  map  of  the  lower  Oroonoko  in  the 
Attn  Gtogropiifttc, 
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natural  riches  of  a  country,  is  not  guided  hy 
distances,  but  by  the  interest  which  the  regions 
be  may  traverse  excites  in  his  mind.  This 
powerful  motive  led  us  to  the  mountains  of  Los 
Teques,  to  the  thermal  springs  of  Mariara,  to 
the  fertile  banks  of  the  lake  of  Valencia,  and 
through  the  immense  savannahs  of  Calid>ozo  to 
San  Fernando  de  Apure,  in  the  eastern  part  of 
the  province  of  Varinas.  FoUowiug  this  road, 
our  first  direction  was  to  the  West,  then  to  the 
South,  and  finally  to  the  East-South-East,  to 
enter  the  Oroouoko  by  the  Apure  in  the  latitude 
of  7^36' 23". 

In  a  journey  of  six  or  seven  hundred  leagues, 
the  longitude  bung  determined  by  the  time- 
keeper firom  the  points  of  Caraccas  and  Cnmana, 
it  became  indispensable  to  fix  with  precision, 
and  by  particular  observations,  the  situaticra  of 
these  two  places.  I  have  given  above  in  thé 
tenth  chapter*  the  result  of  the  astronomical 
observations  made  at  the  first  point  of  departure, 
Cumana  ;  the  second  point,  the  northernmost 
part  of  Caraccas;  is  situate  in  10*  SO'  50"  of 
latitude,  and  69^  26'  of  longitude-^.    I  found 

•  See  Tol.  iii,  p.  313. 

+  Hr.  Ferrer,  who  made  his  ohiervalioDa  at  the  Custom 
-home,  found  W  the  latitude  10"  30'  i4f*  ;  aod  hy  the  lime- 
fceeper,  aettiog  ont  from  Porto^RJco  (and  admitting  this 
place  to  be  in  68"  38^  a'O,  for  the  longituda  68^  St'.    Ob- 
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t&e  magnetic  variation,  on  the  22d  of  January, 
1800,  oat  of  the  town,  near  the  gate  of  La  Paë~ 
tora,  4°  3»*  45"  North-East  ;  and  on  the  30th  of 
Janoary,  within  the  town,  at  the  University, 
4°  39'  15"  ;  consequently  26'  more  than  at 
Cumana.  The  dip  of  the  needle  was  42*9**, 
cent,  division.  The  numbo*  of  oscillations, 
measuring  the  intensity  of  the  magnetic  action, 
during  10*  of  time  at  Caraccas,  was  232  ;  at 
Cumana,  229.  We  could  not  make  vei^  nu- 
merous observations  :  they  are  the  result  of 
an  investigalion  of  three  months. 

The  day  that  we  quitted  the  capital  of  Vene- 
zuela, subsequently  swallowed  up  by  terrible 
earthquakes,  we  reached  the  foot  of  the  woody 
mountmns,  that  close  the  valley  toward  the 
South- West,  where  we  slept.  We  followed  the 
right  bank  of  the  Rio  Guayra  as  &r  as  the  vil- 
lage of  Antimano,  by  a  very  fine  road,  partly 
scooped  out  of  the  rock  ;  and  passed  by  La 
Vega,  and  Carapa.    The  chureb  of  La  Vega 

■ervatioiu  merely  celestial  give  me  for  tlie  Square  oF  La 

Trinidad, 

By  loDar  distances  from  the  Snaand  the  stars,  •  4"  37'  27" 

By  occultations  of  satellites      -        -        -        -  4'-  37'  53" 

Mean  -  4"  37'  40" 
See  Recaâl  £  Ob».  Att.,  vol.  i,  p.  168—184.  We  exclude  a 
cbroDometrical  detenoination,  because  of  the  tossiitg  oi'  the 
boat,  near  Cape  Codera,  io  a  rough  sea. 
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display  itself  in  a  very  ^cturesqne  manner  cm 
a  nuige  of  bills  cova%d  with  thick  Tegetation. 
Scattered  houses  are  surrounded  with  date- 
trees,  and  aeem  to  proclaini  the  easy  ôrcum- 
stances  of  tbàr  inhabitants.  A  dhain  of  low 
mountains  separates  the  little  river  Guayra 
Crom  the  valley  of  La  Pascua*,  so  much  cele- 
brated in  the  history  of  the  country,  and  from 
the  ancient  gold-mines  of  Banita  and  Oripoto. 
Ascending  toward  Carapa,  we  enjoy  once  more 
the  sight  of  the  StUa,  which  appears  Hke  an 
immense  dome  with  a  cliff  toward  the  sea.  This 
rounded  summit,  and  the  ridge  of  Galipano 
cr^iated  like  a  wall,  are  the  only  objects,  that 
in  this  basin  of  gneiss  ïmd  mica-slate  impress 
a  character  on  the  landscape.  The  ether  moun- 
tiuns  are  of  a  uniform  and  dull  monotonous 
aspect. 

A  little  before  reaching  the  viUage  of  Anti- 
mano,  we  find  on  the  right  a  very  curious  geo- 
logical phenomenon.  In  hollowing  the  new  road 
out  of  the  rock,  two  large  veins  of  gneiss  were 
discovered  in  the  mica-slate.    TTiey  are  nearly 

•  Valley  of  Cortei,  or  Easter  Valley,  ao  called  because 
Diegn  4e  Losada,  after  having  defeated  the  Tetjoes  Indiaos, 
and  their  cacique  Gaaycaparo,  in  the  moantaini  of  San 
Pedro,  speal  hia  Easier  diere  id  1567,  before  eotering  the 
valley  of  San  Francisco,  where  he  founded  the  city  of 
Caraccai.  (Oviedo,  p.  252.) 
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perpendicular,  cut  all  the  mica-slate  strata  *j 
and  are  nearly  from  six-  to  eight  toises  thick. 
These  reins  contain,  not  fragments,  but  balls  or 
spheres  of  granular  diabasis  -^,  formed  of  con- 
centric layers.  These  balls  are  composed  of 
lamellar  feldspar  and  hcH^blende  intimately 
mixed  together.  The  feldspar  approaches  some- 
times to  vitreous  feldspar,  when  it  is  dissemi- 
nated in  rery  thin  laminse  in  a  mass  of  granular 
diabasis,  decomposed,  and  emitting  a  strong 
ai^llaceous  smell.  The  diameter  of  the  spheres 
is  very  unequal,  sometimes  four  or  eight  inches, 
'  sometimes  three  or  four  feet  ;  their  nucleus  is 
more  dense,  without  concentric  layers,  and  of  a 
bottle-green,  inclining  to  black.  I  could  not 
perceive  any  mica  in  them  ;  but,  what  is  very 
remarkable,   great  quantities   of  disseminated 

*  Hie  direction  of  the  micaslalc  is  faor.  12-2;  dip,  72" 
East.  Veina  of  gaeiss,  and  cVen  of  granite,  of  new  forrna- 
tion,  are  very  connuan  in  tLe  metallirerouB  mountaiiu  (En- 
gtbirge)  of  Sax')nf';  which,  as  we  have  already  remarked, 
bear  mncfa  aqalogy  to  the  environs  of  Coraccas.  There  are 
TeÎBi  of  granite  in  ihegneisn  at  Geyer,  and  in  the  mica- 
slate  orjohacngeorgensladt. 

f  ITr-gnautein.  I  remember  baring  seen  similar  bdls 
filling  «  vein  in  transition-slate,  near  the  castle  of  Schaneo- 
stein,  in  the  margraviat  of  Bayrenth.  I  sent  several  balls 
from  Antiiaaso  to  the  collection  of  the  king  of  Spain  at 
Madrid.  See  the  description  of  the  geological  specimeiis 
from  CaraccBs,  in  mj  letter  to  Don  Joseph  Clavijo.  (Am.  de 
Hill.  Nat,,  vol.  ii,  p.  202— Î71.) 
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garnets.  These  garnets,  of  a  very  fine  red,  »■« 
found  in  the  gruenstetn  alone,  and  not  in  the 
gneiss,  which  serves  as  a  cemeat  to  the  balls, 
or  in  the  micar^late,  which  the  vôdb  traverse. 
Hie  gneiss,  the  constituent  parts  of  which  are  in 
a  state  of  considerable  disaggregation,  contains 
lai^  crystals  of  feldspar.;  and,  though  it  forms 
the  body  of  the  vein  in  the  micsr-slate,  it  is  tra- 
versed itself  by  threads  of  quartz  two  inches 
thick,  and  of  a  very  recent  formaUon.  The 
aspect  of  this  phenomenon  is  very  curious  :  it 
appears  as  if  cannon-balls  were  embedded  in  a 
wall  of  rocks.  I  also  thought  I  recognized  .in 
these  same  regions,  in  the  Montana  de  Avila, 
and  at  Cape  Blanco,  East  of  La  Guayf'a,  a  gra- 
nular diabasis,  mixed  with  a  small  quantity  of 
quartz  and  pyrites,  and  destitute  of  gï^iiets,  not 
in  veins,  but  in  subordinate  strata  in  the  mica- 
slate.  This  mode  of  position  is  unquestionably 
to  be  found  in  Europe  in  primitive  mountùns  ; 
but  in  general  Ihe  granular  diabaos  is  more 
frequentiy  connected  with  the  system  of  tranri- 
tion  rocks,  especially  with  a  schist  (Uehergangs- 
ihonschieferj  abounding  in  beds  of  lydian-stone 
strongly  carburetted,  of  schistwd-jasper  *,  am- 
pélites-f-,  and  black  limestone. 
Near  Antimano  all  the  orchards  were  fuU  of 

•  Kiesehchiefcr, 
t  Jlmuueiuefcr. 
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peacb-treei  loaded  with  flowers.  This  village, 
the  Vatle,  and  the  banks  of  the  Macarao,  far- 
nish  great  abundance  aS  peaches,  quinces,  and 
other  £nropean  fruits  fix'themwket  of  Caraccas. 
Between  Antimano  and  Ajuntas  we  crossed  the 
Rio  Craayra  seventeen  times.  The  road  is  very 
&tig;ning;  yet,  instead  of  constituting  a  new 
one,  it  would  perhaps  be  better,  to  change  the 
bed  of  the  river,  which  loses  a  great  quantity  of 
water  by  tiie  combined  effects  of  ûltration  and 
evaporation.  Each  sinuosity  forms  a  marsh 
more  or  less  extensive.  This  loss  of  water  is  to 
be  regretted  in  a  province,  the  whole  cultivated 
r^on  of  which,  with  the  exception  of  the  land 
between  the  sea  and  the  littoral  chain  <^  Ma- 
liara  and  Niguatar,  is  extremely  dry.  The 
rains  are  much  less  frequent  and  less  violent  in 
this  place,  than  in  the  interior  of  New  Andaln- 
àa,  at  Cumanacoa,  and  on  the  banks  of  the 
CHuuapiche.  Many  of  the  mountains  of  Ca^ 
raccas  enter  the  region  of  the  clouds  ;  but  tbe 
sU^ta  (^  primitive  rocks  dip  at  an  angle  of 
70°  or  80°,  and  generally  toward  the  North- 
West,  so  that  the  waters  are  either  lost  in  the 
interior  of  the  Earth,  or  gush  out  in  copions 
springs,  not  toward  the  South,  but  to  the  North 
of  the  mountains  of  the  coast  of  ^Hguatar,  Avi- 
la,  and  Mariara.  The  rising  of  the  gndss  and 
mica-slate  strata  toward  the  South  appears  to 
me,  to  explain  in  great  part  the  extreme  hnnu- 
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dity  <^  the  coast.  lu  themterîcH-ofthejfforâice 
we  meet  with  E^)aices  of  land,  two  or  three 
leagues  square,  quite  destitute  of  springs.  The 
sugar-cane,  indigo,  and  coffee,  can  grow  only  in 
places  where  running  waters  can  be  tnade  to 
BOi^ly  the  artificial  irrigations  necessary  during 
rery  dry  weather.  The  first  colonists  very  im- 
'  pmdently  destroyed  the  forests.  Evaporation  h 
enormoQs  on  a  stony  soil  surrounded  with  rocks, 
that  radiate  heat  on  every  side.  The  mountains 
of  the  coast  appear  like  a  wall,  extending  East 
and  West  from  Cape  Codera  toward  Point 
Tncacas.  They  prevent  the  humid  air  of  the 
diore^  those  inferior  strata  of  the  atmosphere 
resting  immediately  on  the  sea,  and  dissolving 
the  largest  proportion  o{  water,  from  penetrating 
to  the  inlands.  There  are  few  apertures,  few 
ravines,  which,  like  those  of  Catia,  or  of  "Hpe  •, 
lead  fix>m  the  coast  to  the  high  longitudinal 
valleys.  No  bed  c^  a  great  river,  no  gulf  allow- 
ing the  sea  to  flow  into  the  lands,  spreads  mois- 
ture by  an  abundant  evaporation.  In  the  dghth 
and  tenth  d^ees  of  latitnde,  in  regions  where 
the  clouds  do  not  glide  along  the  soil,  many 
trees  are  strij^>ed  of  their  leaves  in  the  montlu 
of  January  and  Febrnary;  not  oq  account  of 
the  sinking  of  the  temperature,  as  in  Europe, 
but  because  the  air,  at  this  season,  the  &rthest 

*  Chap,  xii,  voL  tii,  p.  4ftâ  ;  and  dup.  uii,  p.  US. 
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îcom  that  of  runs,  has  nearly  attuned  it's  maxi' 
mum  of  dryness.  The  plants  .with  very  tough . 
and  fi;lossy  leaves  alone  resist  this  absence  of 
humidity.  Beneath  the  fine  sky  of  the  tropics, 
the  traveller  is  struck  with  the  aspect  almost 
hibernal  of  the  country  ;  but  the  freshest  ver- 
dure again  appettrs,  when  be  has  reached  the 
banks  of  the  Oroonoko,  where  another  climate 
prevails  ;  ,and  the  great  forests  preserve  by  their 
shade  a  certain  quantity  of  moisture  in  the 
soil,  vhich  they  shelter,  fi'om  the  devouring 
ardor  of  the  Sun, 

Beyond  the  small  village  of  Antimane  the 
valley  becomes  much  narrower.  The  river  is 
bordered  with  lata,  tbat  fine  gramineous  plant 
with  distich  leaves,  which  sometimes  reaches 
the  height  of  thirty  feet,  and  which  we  have 
described  under  thé  name  of  gi/nerium*.  Every 
hut  is  surrounded  with  enormous  trees  of  pet- 
sea  -^f  at  the  foot  of  which  the  aristolocbise, 
paullinia,  and  other  creepers,  v^etate.  The 
neighbouring  mountains,  covered  with  forests, 
seem  to  spread  humidity  over  the  western  ex- 
tremity of  the  valley  of  Caraccas.  We  passed 
the  night  in  a  plantation  of  sugar-canes,  before 
our  arrival  at  Las  Ajuntas.    A  square  house  4: 

•  G.  Saccharmda.     Plant,  c^utn.,  toI.  ii,  tab.  115.     Nona 
Gaiar.;  Tol.  i,  p.  149. 
f  Lmnuperwa,  alligator  pear. 
t  Saciauia  dt  Don  Fenmdo  Key-Mmoz. 
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contained  nearly  rîghty  negroes  ;  thçy  were 
lying  on  skins  of  oxen  spread  upon  the  ground. 
In  each  apartment  of  the  hoose  were  four  slaves  ; 
it  -looked  like  a  barrack.  A  dozen  fires  were 
burning  in  the  ferm-yard,  where  people  were 
employed  in  dresàng  victuals.  We  were  again 
fltnick  with  the  noisy  mirth  of  the  blacks,  which 
almost  prevented  us  from  sleeping.  The  clouds 
hindered  me  from  observing  the  stars  ;  the 
Moon  appeared  only  at  intervals.  The  aspect 
of  the  landscape  was  dull  and  uniform,  and  all 
the  surrounding  hills  were  covered  with  aloes. 
Workmen  were  employed  at  a  small  caqal, 
which  was  intended  to  convey  the  waters  of  the 
Rio  San  Pedro  tp  the  farm,  at  a  hàght  of  more 
than  seventy  feet.  According  to  a  barometric 
calculation,  the  site  of  the  hacienda  is  only  fifty 
traaes  above  the  bed  ot  the  Rio  Guayra  at  La 
Nona,  near  Caraccas. 

The  Bml  of  theie  countries  has  been  found  but 
little  &vourable  to  the  cultivation  of  the  cofiee- 
tre^  which  in  general  is  less  productive  in  the 
valley  of  Caraccas,  than  was  imagined  when 
the  firat  plantations  were  made  near  Ghacao.  In 
order  to  form  a  general  idea  of  the  importance 
of  this  branch  of  commerce,  we  must  remember, 
that  the  produce  of  the  whole  province  of  tïa- 
raccas  in  it's  greatest  prosperity,  before  the 
revoluUonary  wars  of  1812,  amounted  to  fifty 
or  sixty  thousand  quintals  of  coflfee.     rhis  quan- 

V0L.IV.  F  ,    COO'^IC 


66 

tity,  almost  equal  to  the  produce  of  Guadeloupe 
and  Martinico  both  together,  must  appear  so 
niueb  the  more  considerable,  as  it  is  only  since 
1784,  that  a  respectable  citizen,  don  Bartho- 
lomew Blandin,  endeavoured  to  introduce  this 
branch  of  culture  on  the  coasts  of  Terra  Flrma. 
Mr.  Depons,  in  his  statistical  account  of  the 
Capitania-general  of  Venezuela,  having  been  able 
to  give  inftu'mation  re!q>ectiDg  the  state  of  com- 
merce and  agriculture  only  as  iar  as  the  year 
1804,  it  will  not  be  uninteresting^  to  add  some 
docnments  more  recent,  and  not  less  exact. 
Ilie  finest  cofTee-plantations  are  now  found  in 
the  savannah  of  Ocnmare,  near  Salamanca,  and 
at  Rincon,  in  the  mountainous  cxMintries  oi  Los 
Manches,  San  Antonio  Hatillo,  and  Los  Bndares. 
The  coffee  of  the  last  three  places,  to  the  East 
of  Caraccas,  is  of  a  superior  quality  ;  but  the 
trees  bear  a  smaller  quantity,  which  is  attributed 
to  the  height  of  the  spot,  and  the  coolness  of 
the  climate.  The  greater  plantations  of  ihe 
province  of  Venezuela,  as  Aguacates,  near  Va^ 
lénçia,  and  Biocwi,  yield  in  good  years  a  pro- 
duce of  three  thoiuand  quintals.  In  1796  the 
total  exportation  of  the  province  was  raily  fiiur 
thousand  eight  hundred  quintals,  and  in  1804, 
ten  thousand;  yet  it  began  in  1789*.    The 

*  I  oblained  the  roUowug  information  from  the  cuiton- 
bouK  at  Li  Gaajra  : 
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prices  varied  frtnn  six  to  cnghteen  piastres  pet* 
quintal.  At  the  Havanaah  it  has  sunk  as  low  as 
Uiree  ptastres  ;  but  at  this  period,  so  dbastrouB  for 
the  planters,  in  1810  and  1813,  more  than  two 
miHioos  of  quistala  of  coffee,  ftmounting  in  value 
to  ten  raillioBs  sterUng,  were  accumulated  in  the 
wardiousee  of  England  *. 

Hie  e]i|reme  predilection  entertaiitcd  in  this 
province  £E)r  the  culture  i^  the  ccMHee-tree  is 
partly  fminded  on  the  circumstance,  that  the 
berry  can  be  preserved  during  &  great  rnrni- 
bw  of  years  ;  whereas,  notwithatandlng  every 
posable  care,  cacao  spoils  in  tbe  vardionses 
after  ten  or  twelve  mtrnthB.  During  the  Long 
dfBsenùons  of  the  £urppran  powers,  at  a  time 
wben  the  metropoUs  was  too  weak  to  protect 
the  commerce  of  the  coloaies,  industry  was 
erected  in  preference  toward  productionsi  of 
wlùoh  the  sale  waa  less  urgent,  and  could  vtriuit  the 
otuinoes  of  political,  and  commercial  events.  I 
remarked,  that,  in  the  coflfee-plantations,  tbe  nur- 
series are  formed  not  so  much  by  ccJIecting  .to- 
gether those  young  plants,  which  accidentally  rise 
under  trees  that  have  yielded  a  crop,  as  byexposing 

Exportation  of  178]^—  233qaintalB,eachlO(AbBofCaatil]e. 

1792 148S 

17M 3648 

1796 4047 

1797-— 800» 
*  ColquJiom  on  lit  t^etUth  of  lite  BritUh  Empire,  1814,  p.  832. 
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the  seeds  of  coffee  to  germination  during  fire 
days,  in  heaps  between  plantmn  leaves.  These 
seeds  aiv  taken  out  of  the  pulp,  hut  yet  retaining- 
a  part  of  it  adherent  to  them.  When  this  seed 
has  germinated,  it  is  sown,  and  pvodnces  plants, 
that  can  bear  the  ardour  of  the  Sun  better  than 
thom,  that  spring  up  in  the  shade  in  the  coffee- 
plantations.  In  this  country  five  thousand  three 
hundred  ooflfee-trees  are  generally  planted  in  a 
vanega  of  ground,  amoimting  to  five  thousand 
four  hundred  and  seventy-six  square  toises*. 
TTiis  land,  if  it  be  capable  of  artificial  irrigation, 
costs  five  hundred  piastres  in  the  norther  i  part 
of  the  province.  The  coffee-tree  bears  flowers 
only  the  second  year,  and  it's  flowering  lasts  only 
twenty-four  hours.  At  this  time  tlie  shrub  has 
à  charming  aspect  ;  seen  from  afiir,  it  appears 
covered  Vith  snow.  The  produce  of  the  third 
year  becomes  very  abundant.  In  plantations 
well  weeded  and  watered,  and  recently  cultivated, 
we  find  trees  bearing  sixteen,  eighteen,  and  even 
twenty  pounds  of  coffee.     In  general  however, 

*  One  tmega  of  Carmccu  and  Camana  eontaina  nearlj 
tliree  almndiu,  or  28900  iqUare  vartu,  equal  to  20754  m]dbt« 
metres.  One  ranega  conseqaeatly  ia  nearly  équivalant  t» 
two  hectares.  A  legal  French  acre  of  1344  square  toiaes, 
vhich  prodnces  io  £arop«,  in  land  of  a  middling  qaality,  1300 
pounds  of  coro,  or  3000  poanda  of  potatoes,  ia  a  qoarter  of 
a  vanega,  and  Tonld  produce,  under  the  torrid  toot,  near 
1700  poanda  of  coflèe  in  a  year. 
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E  prodaee  of  more  than  a  ponnd  and  half  or 
•  tjro  pounds  cannot  be  expected  from  each  plant  ; 
and  even  this  is  supeiior  to  the  mean  produce  of 
the  West  India  islands.  Rains  at  the  time  of 
floweriag,  the  want  of  water  for  artificial  irriga- 
tions, and  a  parasitic  plant,  a  new  species  of 
branthus,  which  ctings  to  the  branches,  are 
extremely  injurious  to  the  coflfee-ti-ees.  When, 
in  plantaUons  of  dghty  or  a  hundred  thousand 
shrubs,  we  consider  the  immense  quantity  of 
organic  matter  contidned  in  the  pulpy  b^ry  of 
the  coffee-tree,  we  may  be  astonished,  that  no 
attempts  have  been  made  to  extract  a  spirituous 
liquor  from  them  •. 

*  Tbe  iMrries  heajped  together  produce  a  Tinoas  fennen- 
ttttioo,  dnriag  which  a  vei;  pleaaant  alcoholic  smell  ù  emitted. 
Placing  at  Caraccas  the  ripe  fmit  of  the  Gofiee<tree  under 
an  ioverted  jar,  qnite  filled  with  water,  and  expoted  to  the 
nja  of  Uie  Sod,  I  remarfc«d,  that  no  extricalioD  oï  gas  took 
place  in  the  first  twentjr-foar  boon.  After  thirtj'-six  faonra 
the  berries  became  brown,  and  yielded  gaa.  A  thermometer, 
enclosed  in  the  jar  in  contact  with  the  Trait,  kept  i\  night 
4*  or  5*  higher  than  the  external  air.  In  the  space  of  ' 
«gblj-seven  hours,  sixty  berries,  under  various  jars,  yielded 
me  from  thirty-eight  to  forty  cubic  inches  of  a  gas,  which 
uiderweut  bo  lenaible  diminution  with  nitruna  gaa.  Thoa^ 
a  great  quantity  of  carbonic  acid  had  been  absorbed  by  the 
water* as  it  was  produced,  I  still  found  078  in  the  forty 
■nohes,  .The  remainder,  or  (hSS,  was  nitrogen.  The  carbesic 
acid  bad  net  been  formed  by  the  absorption  of  the  atmos  - 
phwic  oxygen.    That  which  is  evolred  from  the  berries  of 
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If  the  troubles  «f  St.  Domingo,  tlie  augmen- 
tation for  a  time  of  the  price  of  colonial  pn^ 
dnoe,  and  the  emigration  of  French  planters, 
Vere  the  first  causes  of  the  establishment  of 
cofifee-plantations  on  the  continent  of  America, 
In  the  island  of  Cuba,  ^d  in  Jammca  ;  their 
produce  has  far  more  tlian  compensated  the 
deficiency  of  the  exportation  irom  the  French 
West  India  islanda.  This  produœ  has  aug- 
mented in  proportion  to  the  population,  the 
change  of  customs,  and  the  increa^ng  luxury 
of  the  nations  of  Europe.  The  island  of  St. 
Domingo  exported  in  1780,  in  the  time  of  Mr. 
Necker,  near  seventy-six  millions  of  pounds  *  of 
coffee.  The  exportation  in  1812  and  the  three 
{receding  years  still  amounted,  according  to  the 
researches  of  Mr.  Colquhoun,  to  thirty-six  mil- 

the  cofibe-tree  slightly  moiateDed,  and  placed  in  |i  via]  witb 
a  glass  stopple  filled  with  air,  contains  alcohol  in  SDapeosioH  ; 
nearly  as  the  foul  air,  which  is  formed  in  oor  cellars  during 
Ae  rermentatioQ  of  mnst.  On  agitating  the  gas  in  contact 
with  water,  the  latter  acquires  a  decidedly  alcoholic  flaroar. 
How  many  substances  are  perhaps  conlainol  in  a  state  of 
snBpen«<»i  in  those  mixtures  of  carbonic  a<id  and  hydrogen, 
vhich  are  called  deUteriout  ntiamata,  and  which  rise  every 
where  under  the  tropica,  in  marshy  gronods,  •a  the  shores  of 
die  sea,  in  the  forests  where  the  soil  is  strewed  with  dead 
leaTes,  rotten  frnits,  and  pntrefying  insects  I 

•  Always  French  pounds,  containing  MIO  gnhn.   11* 
'  English  pounds  =  105  French  pounds  ;  and  lie  Spanish 
pounds  =  03  French  pounds. 
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lions*.  The  cultivation  <rf'  the  coflee-tree,  less 
.  Èij^igwng,  and  less  expensive,  thaa  that  of  the 
fiagu--cane,  has  not  suffered  so  mnch  from  the 
domination  of  the  blacks.  The  deficiency  of 
Ibrty  millions  of  pounds  is  at  preeent  replaced 

by 

36,500,000  pounds  produce  of  Jamaica. 

90/K)0,000 produce  of  Cuba. 

11,400,000 -produce  of  Surinam,  Deme- 

rara,Berbice,  and  Curasoa. 

5,000,000  produce  of  Venezuela. 

13>000,000  produce  of  Java  f. 


75,900,000  pounds. 

The  total  exportation  of  coffee  from  America  to 
Europe  now  exceeds  one  hundred  and  six 
millions  of  poimds  (French  potds  de  marc).  If 
we  add  to  this  quantity  four  or  five  millions 

*  The  exporUtimi  from  St.  Domingo  totbe  English  porls 
alooe  wnouDted  from  1809  (o  1611,  one  ye^r  with  another,  to 
19,a94,MS  EngUoIi  pounds  of  coSêfl.  Colguiotm,  p.  331  uid 
378.  Frodnce  of  the  Caribbee  blaods  fonrteen  millions  of 
poands.    Prodnce  of  Cuba,  in  IQW  alone,  80,000  cjuintala. 

+  More  ânn  100,000  piktdt,  at  133  pounds  each.  Mr. 
TOD  Hogendoq>  thinks,  that  the  island  of  Java,  in  ifs  present 
«tate  of  cirilization,  but  by  means  not  rerj  philanthropic,  could 
famish  Enrope  with  fifty  millions  of  poands  of  coffee,  ilii/- 
Jk't  Hut.  of  Java,  vol.  i,  p.  129  and.  213. 
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from  the  Islei  of  France  and  Bourbon,  and 
thirty  millions  irom  Arabia  and  Java,  we  shall 
find  the  whole  consumpUon  of  Europe*  in 
1817  WES  not  &r  fro^  one  hundred  and  forty 
millions  of  pounds.  In  the  inquiries  I  made 
concerning  colonial  produce  in  1810,  I  fixed  on 
a  smaller  quantity  -f-.  This  enormouR  consùnip- 
tion  of  coffee  has  not  diminished  that  of  tea,  the 
exportation  of  which  from  China  has  augmented 
more  than  one  fourth  in  the  last  fifteen  years  ;};. 
Tea  could  be  cultivated  as  well  as  coffee  in  the 
mountfdnous  parts  of  the  provinces  of  Caraccas  . 
and  Cumana.  Every  climate  is  there  found 
rising,  in  stages  one  above  another  ;  and  this 
new  culture  would  succe^  there  as  well  as  in 
the  southern  hemisphere,  where  the  government 
of  Brazil,  nobly  prot«ctiQg  at  the  same  time 
industry  and  religious  toleration,  suffered  at 
once  the  introduction  of  tea,  of  the  Chinese,  and 
of  the  dogmas  of  Fo.  It  is  not  yet  a  century 
lince   the  first   coffee-trees  were   planted  at 

*  The  coDBtmiptioD  of  Fnuwe  is  geoerally  «timated  (rather 
high)  at  Iffenty-three  millioDB  of  poaads.  But  the  populatioo 
of  France  is  about  one  sixth  of  that  of  all  Europe, 

t  Euai  polit,  tur  U  Mexique,  vol.  ii,  p.  435. 

X  The  exportation  of  tea  rrom  Canton,  from  1804  to  18<^, 
was  OD  a  mean  230^000  pikUt,  or  thirty-one  miUioos  of 
poDiids  aoDuallj,  The  coDsumptiou  of  Great  Britain  excetxia 
twentj  millions.  See  as  abore,  vol.  ii,  p.  658;  and  Cet^ 
'  horn,  p.  334  ;  Appendix,  p.  8,  36, 31. 
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SarinaiDj  and  in  the  West  India  islands,  and 
already  the  produce  of  America  amonnts  to 
fifteen  millions  of  piastres,  reckoning  the  quintal 
of  cofce  at  fourteen  piastres  only. 

On  the  eighth  of  February  we  set  out  at 
siinrisej  to-  cross  Higuerota,  a  group  of  lofty  . 
mouQtains,'which  separate  the  two  longitudinal 
valleys  of  Caraccas  and  Aragua.  After  having 
passed,  near  Las  Ajuntas,  the  junction  of  the 
two  small  rivers  San  Pedro  and  Macarao,  which 
form  the  Bio  Guayra,  we  ascended  a  sleep  hill 
to  the  table-land  of  La  Buenavista,  where  we 
saw  a  few  lone  houses.  The  view  extends  on 
the  North-West  to  the  city  of  Caraccas,  and  on 
the  South  to  the  village  of  Los  Teques.  The 
country  has  a  savage  aspect,  and  is  tUdtly 
wooded.  We  had  gradually  lost  the  plants  of 
the  valley  of  Caraccas  •.    We  were  eight  hun- 

*  The  FIdis  «f  GantocaB  is  chftracterixed  cbitSy  by  the 
fbllswtiis  planta,  which  grow  between  the  beigfats  of  four 
luuidred  and  six  hundred  toûes.  Apnra  ttnrtinicenns, 
pmicnm  mienmtiiim,  pnrtbenioiD  tiyiterophon»,  TernooM 
oioratMmta  (pevetera,  the  flowera  of  which  have  a  delicions 
■men  of  faeliotn^iuDt),  tagetea  earscatima,  t.  Kopari^ot  I>a- 
gaaca  (introduced  b;  Hr.  Boopland  into  the  gardeas  of  SpaiD), 
cjrolan  kitpidiu,  «milax  tcabriiuculia,  limnocharis  kimboUti 
Rich.,  eqaisetam  ramomttmmm,  helerantliera  aliunoidea,  glj- 
.  cîae  puKtala,  hyptia  Pluneri,'  paronia  cancellata  Cav,,  aper- 
nncoce  rigida,  crotalaria  aaOifoHa,  polygala  nemonum,  itachy. 
tupbeta  motabilia,  cardioapermnm  ttlmacaun,  amaraatbos 
cmvtmamu,  elepbaatopai  itrigonw,  Jiydrolea  modu,   alter» 
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dred  and  tiiirty-fire  toises  above  the  level  of  the 
ocean,  which  ii  almost  the  height  of  Fopayan  ; 
but  the  mean  temperature  of  this  place  is  pio- 
bably  only  17"  or  18"*.  The  road  over  theae 
mottnfcaiiM  is  miu^  frequented  ;  we  met  at 
every  st^  long  files  of  mules  and  oxea  ;  it  is 
tJbs  great  road  leading  fn»u  the  capital  to  Vic- 
toria» and  the  valleyi  of  Ar^tgaa..  llie  road  is 
cut  out  (^  a  talcoGe  gneiss  -f-  in  a  state  oi  de- 

«•ntbera  caraauma,  eopatorium  amydalmw»,  el>trftria  fm- 
ckulata,  salvia  _fi/nbriala,  angclouia  salic9ria,  beliotropiuin 
itrictum,  codtoItuIqs  ialatilla,  rubus  jftDiaicensis,  datura  arbo- 
real dalea  eoneapbylla,  bucbnera  roMa,  salis  humboidtiaita 
ViUd^  tbeopkraaU  loDgifolia,  tournefortU  caracMno,  IngR 
^ntrta,  u  ligulrtiia,  i,  sai^iadioidea,  i.  TaBtaoaa,  uAwenkiii 
luriatii,  erjrlbrina  miti*.  The  most  agreeable  places  far  her- 
borizatiooa  mar  Caraccaa  are  tbe  ravines  of  Tacagna,  Tipe, 
Cotecita,  Catocbe,  Ananco,  and  Chacaito.  (WiA  respect  to 
plaiits  that  grow  between  ih?  heights  of  800  and  1.100  toises 
on  tbe  Siila,  in  the  region  of  the  befariaa,  tho  trixis  nerei- 
Mw,  and  the  mjrtoa  caracaaana,  see  above,  chap,  xiii,  voL 
iii.  p.  4&4~â0fi.)  In  the  fou^  works  of  deacriptÎT«  boUny, 
lAiA  wo  b»Te  poUiahed,  the  Pimtts  E^naatiaU$,  tbe  Mmo- 
grofiue  itt  Hitxia,  that  of  the  Mehtlomn,  and  the  Abea 
Gemera,  die  plants  of  the  diffitreot  parts  of  Bpaaiah  Aneric» 
Me  otdlected  and  arranged  in  natural  fniiliea  ;  in  Am 
Penoiul  Narratioe  I  endeavonr  to  bring  togethw  what  be- 
loaga  iù  tbe  tMrne  plaoe,  not  in  order  to  give  a  Flora,  bnl  to 
enable  tlw  botanical  reader  to  Sarm  aa  idea  of  the  fkytiog- 
■onuyoftiiacoaiitrr,  <">('  the  aspect  of  vegetation, 

•  FroBi  it-tf»  to  14-4''  Beanmiir. 

i  The  direction  of  thestrata  of  gnaies  varies;  it  ■■  either 
,  W.  1-4,  àxppiag  to  the  N.  W.  or  f»r.  8-3,  dippng  to  (W 
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eranporïtion.  A  clayey  soil  mixed  intii  span^^es 
of  mica  covered  the  rode,  to  the  thicknese  of 
three  feet.  Travellers  suffer  from  the  duet  ia 
winter,  while  in  the  rainy  seacon  the  place  is 
changed  into  a  slough.  On  descending  the 
table-land  of  Buemavista^  about  fifty  .toises  to- 
ward the  South-Ëa«t,  an  abundant  spring,  gush- 
ing from  the  gndss,  forms  several  cascades  sw- 
ronnded  with  the  thickest  vegetation.  The  path 
'  leading  to  the  spring  is  so  steep,  that  we  could 
touch  with  our  hands  the  tops  of  the  arborescent 
ferns,  the  trunks  of  which  reach  a  hâght  of 
more  than  twenty-five  feet.  The  surrounding 
rocks  are  covered  with  .  juogemtaniiias  and 
hypnold  mosses.  The  torrent,  fwrned  by  the 
spring,  and  shaded  with  heliconias  *,  nncovers, 
as  it  falls,  the  roots  of  the  plumenas -f',  cu- 

*  Mr.  Bredenieyer,  who  hu  in  his  pottOMion  valusfalo 
minuscripts  on  the  pisnta  of  Caraccss,  hu  deacribed  «  mui»' 
tseooM  plant  under  th«  name  of  belicowa  eusnpa.  It  grows 
only  in  vtrj  temperate  or  cold  plaoei.  We  know  not  wbe- 
thar  it  be  the  speciea  of  the  Silla  (we  chap,  ziii,  vol.  iii,  p. 
fiOl),  for  Uewn.  Bredemeyer  and  JBok  did  not  raach  the 
anmmit  of  that  mountain,  or  lee  the  bebriaa  of  ao  elevated  a 
régirai. 

i  The  led  jeHaiiùiie^tree./riii^ipwiier  of  tb«  French  Weri 
India  ialandi.  The  plnmeria,  ao  cominon  La  the  fardeu  «f 
the  ladiati»,  hu  been  very  seldooi  fonad  ia  a  mid  state.  It 
■a  mixed  here  with  the  {nper  jtagellare,  the  «padix  of  which 
aeraetimn  reaches  three  t«et  loo;.  WMi  the  new  hiad  of 
%-tne,  which  we  httT»  «Ued  ficiu  gifoiiU  {Nw.  Gflwn, 
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pevs*.  browneas,  and  'ûcvis  \^''ganteas.  This 
humid  Epot,  infested  by  serpents,  presents  a  rich 
harrestto  the  botanist.  The  brownea,  which  the 
inhabitants  call  rosa  del  monte,  or  polo  de  Ou», 
bears  four  or  five  hundred  purple  flovers  toge- 
ther in  one  thyrsis  ;  each  flower  has  invariably 
eleven  stamina,  and  this  majestic  plant,  the 
trunk  of  which  reaches  the  height  of  fifty  or 

ttA.  ii,  p.  48),  becauM  of  it's  attÛDÎn^  tfae  lieigbl  wmetinM 
of  a  hundred  feet,  we  una  in  the  moimUiiu  of  BoenaTUtft» 
Bod  of  JliOa  TeqDes,  the  ficas  Djmphaei  folia  of  the  garden  of 
Schoeobrun,  introduced  into  oar  bot-bouses  by  Mr.  Brede- 
nejer.  I  am  certain  of  tLe  identity  of  the  specie*  found  in 
tbe  laniB  places;  but  is  it  really  the  f.  Djmpbniftdia  of 
XinnetM,  vbibb  ia  suppoied  lo  be  a  mtiTe  of  Ae  Eaat  Id- 
dica  1    Tbis  I  doubt. 

*  In  tbe  experiments  wbicb  I  made  at  Cararcas,  on  the 
air  that  rircutatei  in  plants,  I  was  struck  with  the  fine  , 
spectacle,  which  the  petioles  and  leares  of  the  closea  rosea 
display,  when  slit  open  under  water,  and  exposed  to  the 
raya  of  the  Snn.  Each  trachea  gives  ont  a  current  of  gaa, 
which  is  purer  by  0'08  than  atmospheric  air.  Ihe  phenome> 
'  non  ceases,  the  moment  the  apparatus  is  placed  in  the  shade. 
There  is  also  but  a  very  alight  disengagement  of  air  at  the  ~ 
two  snrfoces  of  the  leorea  of  the  clusia  exposed  to  the  Sun 
without  being  dit  open.  The  gas  inclosed  in  the  capsules 
of  the  cardiospermnm  vaicariam  appeared  to  me  to  contain 
the  same  proportion  of  oxygen  as  the  atmosphere,  while  that 
contained  between  the  knots,  in  the  hollow  of  tbe  slalli,  is 
generally  less  pure,  containing  only  from  0'12  to  0-li  of 
oxygen.  It  is  necessary  to  distinguish  between  tbe  air 
ciroutating  in  the  trasheœ,  and  that  which  is  stagnant  in  the 
great  carities  of  the  stems  and  pericaips. 
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tûtty  feet,  is  becomîog  rare,  beeaose  it's  wood 
yields  a  highly  valued  charcoal.  The  soil  is 
covered  ^th  pioe-apples,  hemimem,  polygala, 
sod  melastomas.  A  climbiag  grunen*  uoites 
together  with  it's  light  festoons  trees,  the  pre- 
êenpe  of  which  attests  the  great  coolness  of  the 
climate  of  these  mount^e.  Such  are  the 
aialiacapitata-^,  the  Tismia  e^Hirosa,  and  the 
clethra  fagifolia.  Amid  these  plants,  peculiar 
to  ihe  fine  n^n  of  the  arborescent  ferns  (re- 
gion de  ios  helaehoe)  some  palm-trees  rise  in  the 
tunings,  and  srane  scattered  groups  ofguarumo 
or  cecropia  with  silvery  leaves,  the  trunks  of. 
which,  of  small  thickness,  are  of  a  black  colour 
toward  the  sumnût,  as  if  they  had  been  burnt 
by  the  oxygen  of  the  atmosphere.  We  are 
siirptàsed  to  find  so  noble  a  tree,  which  baa  the 
port  of  the  theophrasta  and  the  palm-tree,  bear- 
r  ing  generally  only  dgbt  or  tea  terminai  leaves. 
The  fuits,  that  inhabit  the  trunk  of  the  guwmna, 
itr  janmm,  and  destroy  the  interior  cells,  seen» 
to  impede  it's  growth.  We  had  already  made 
one  harborizatlon  in  the  temperate  mountains 
of  Higuerota^  in  the  i^onth  of  December, 
accompanying  the  eafutania^general,  Mr.  de 
Guevara,  in  an  excnrnon  with  the  intenduit  of 


*  Cariée,    8e«  vol.  iii,  p.  17. 

t  Candrltro.    W«  tboad  it  aUo  «t  Ik  CtmArti  at  a  beigbt 
ofîOO  toiaea. 
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the  province  to  the  f^aUes  de  Aragaa.  Mn 
Bonpland  then  found  in  the  thickest  part  of  the 
fisrest  some  plants  of  ag^iatire,  the  wood  of 
wtnch,  celebrated  for  it's  fine  red  colour,  may 
«me  day  become  an  article  of  exportation  to 
Earope.  It  is  the  sicking  etytfaroxylon  des- 
cribed by  Messrs.  Bredemeyer  and  Wlldenow, 

Descending  the  voody  monntmn  of  Higoe- 
rota  toipard  the  South-West,  we  reached  the 
smaD  village  of  San  Pedro  *,  sitnate  in  a  basin, 
irtierc  several  valleys  meet,  and  which  it  almost 
three  hundred  toises  lower  tbaa  the  tAble-laad 
of  Bnenavista.  Hantain-trees,  potatoes  -f-,  and 
co£^  were  cultivated  together  on  that  spot. 
The  village  is  very  small,  and  the  church  mur 
not  yet  finished.  We  met  at  an  inn  (pulperiaj 
se^%ral  European  Spaniards  employed  at  the 
tobacco  office.  Their  ill  humour  formed  a  tàtt' 
gnlar  contrast  with  our  dispoâtîon.  Fatigued 
with  the  road,  tbey  vented  their  displeasme  in 
eompU^nts  and  malédictions  against  the  wretch- 
ed country  (estas  Herras  infeHoe»),  where  they 
.were  doomed  to  live;  while  we  were  never 
wearied  of  admitiag  the  wild  seenery  that 
surrounded  us,  the  fertility  of  the  soil,  and  tiie 
uildneas  of  the  cUmate.  Nœr  San  Pedro,  ibe 
talcose  gneiss  of  Buenavista  passes  into  a  mica- 


"  Absohito  Ini^t,  894  toiaea. 
f  Solunm  tuberonin. 
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slate  filled  witb  gaiitets,  &nà  conf&iiûi^  aabac- 
dinate  beds  of  serpentiDe.  This  ùtuation  has 
Bome  analogy  with  that  of  ZœbUtz  in  Sexony. 
The  serpetttioe^  very  pure  and  oS  a  fine  gveea, 
varied  with  spots  of  a  ligfator  tint,  often  appears 
only  superimposed  on  tiie  mica-slate.  I  found 
ip  it  a  few  garnets,  but  no  metaHoid  diaUage. 

The  valley  of  Sail  Pedro,  throu^  wbidi  flows 
the  river  of  the  sane  name,  separates  two  great 
masses  of  mountabs,  Higuerota  and  Las  Cocny- 
zas.  We  ascended  toward  the  West  by  the 
Sioall  farms  of  Las  Lagnnetaa  and  Oaravatos. 
These  are  only  aoUtary  hcmses,  whù^  serve  as 
inns,  and  where/the  mule-drivers  find  tbàr 
&vourite  beverage  the  gttarapo,  or  (ermaOjeà 
juice  of  the  sugar-cane  ;  intoxication  is  very 
commoB  amohg  the  ladians  who  frequent  this 
road.  )  Near  Gtuftratos  tliere  is  a  micft-slate 
roclfi^f  a  singular  form,  that  of  a  ridge,  or  steep 
wall,  crowned  by  a  tower.  We  opened  the 
baromebw  at  the  hi^^iest  pmnt  *  crf^  the  monutain 
Lbs  Cocuyzas,  and  found  ourselves  alnost  at 
the  some  elevation  as  on  the  table-land  of 
Bnénavista,  wMch  is  scarcely  ten  t<nse&  higher. 

The  prospect  at  Las  Lagnnetas  is  extensive» 
but  rather  nniform.  This  mountainoos  and  on- 
caltlvated  ground  between  the  sources  of  the 

*  AbMlat»  height  84t  toMc*. 
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Ooayra  and  the  Tuy  is  more  than  twenty-fire 
square  leagues.  We  there  found  only  one 
miserable  village,  that  of  Los  Teques,  to  the 
Soutii-East  of  San  Pedro.  The  soil  is  in  some 
sort  furrowed  by  a  multitude  of  valleys,  the 
smallest  of  which,  parallel  with  each  other, 
terminate  at  a  right  angle  in  the  largest  valleys. 
The  back  of  the  mountains  is  of  an  aspect  as 
m(Hiotonous  as  the  ravines }  it  has  no  pyramidal 
forms,  no  ridges,  no  steep  declivities.  I  am 
inclined  to  think,  that  the  undalatiou  of  this 
ground,  for  the  most  part  gentle,  is  less  owing^ 
to  the  nature  of  the  rocks,  to  the  décomposition 
of  the  gndss  for  instance,  than  to  the  long  abode 
of  ynxecf  and  the  action  of  currents.  The  lime- 
stone monntains  of  Cnmana  exhibit  the  same 
phenomenon  to  the  North  of  Tumiriquiri  *. 

From. Las  Lagunetas  we  descended  into  t^e 
v^ley  of  the  no  Tuy.  This  western  slope  of  the, 
mountains  of  Los  Teques  bears  the  naine  of  Las 
Cocuyzas;  it  is  covered  with  two  plants  with 
agave  leaves  ;  the  maguey  of  Cocm/za,  and  the 
7ttagu€y  cf  Coa^.  The  latter  belongs  to  the 
genus  yucca  ■\.  It's  sweet  and  fermented  juioe 
yields  a  spirit  by  distillation  ;  and  I  hare  seen 
tibe  young'  leaves  of  this  plant  eaten.    The 

*  Sm  chap,  vi,  vol,  iii,  p.  96. 
t  ItUoDrjraou  ocmb,^».  Goi.,  roUi,  p<26& 
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fibres  of  the  ftiU-grown  leaves  fiimUh  cords  of 
extraordinary  strength*.  Leaving  the  moun^ 
tains  of  Higuerota  and  Los  Teques,  we  «itered 
a  Ughly  cultivated  conixtiy,  covered  with  ham- 
lets and  villages  ;  several  of  which  wonid  in 
Europe  be  «ailed  towns.  From  East  to  West,  on 
a  line  of  twelve  leagues,  we  passed  La  Victoria, 
San  Matheo,  Turmero,  and  Maracay>  containing 
t4^ether  more  than  28,000  inhabitants.  The 
plains  of  the  Tuy  may  be  considered  as  the 
eastern  extremity  of  the  valleys  of  Aragua, 
extending  from  Guigne,  on  the  borders  of  the 
lake  of  Valencia,  as  far  as  the  foot  of  Las 
Cocuyzas.  A  barometrical  measurement  gave 
me  295  toises  for  the  alMolute  height  of  the 
Falle  del  Tug,  near  the  form  of  Manterola,  and 
222  toisea  for  tiiat  of  the  stulbce  of  the  lake. 
'Hw  Rio  Tuy,  flowing  from  the  mountains  of 
Las  Cocuyzas,  nms  fii^t  toward  the  West,  then 
turning  to  the  South,  and  to  the  East,  it  takes 
it's  direction  along  the  high  savannahs  of  Ocu- 
mare,  recâves  the  waters  of  the  valley  of  Carac- 
cas,  and  reaches  the  sea  near  Cape  Codera.  It 
is  the  small  portion  of  it's  basin  directed  toward 
the  West,  that,  geologically  speaking,  would 
«eem  to  beloDg  to  the  valley  of  Aragua,  if  tiie 

*  At  the  dock  or  the  cathedral  of  Cafaocu,  s  cord  of 
mBgaejr,  five  lines  id  diameter,  hu  Aostaiiied  for  fiAeea 
jeari  «  weigbt  of  360  poundi. 
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hills  of  calcareous  tuia^  which  int^^mpt  the  om- 
tlnnity  of  theee  vallej^  between  Consejo  and  Ia 
Victoria,  did  not  deaeire  some  coDsideration. 
We  shall  here  agiun  remind  the  reader,  tlrnt  the 
group  of  the  mountains  of  Los  Teques,  dgfat 
hundred  and  fif^y  toises  high,  separates  two 
kmgitucHnal  valleys,  formed  in  gndss,  granite, 
and  mica-slate  ;  the  easternmost  <^  which,  ctm- 
tfdning  the  capital  of  Caraccas,  is  200  tmses 
higher  than  the  western  valley,  which  may  be 
considered  as  the  centre  of  agricultural  industry. 
Accustomed  for  a  long  time  to  a  moderate 
temperature,  we  found  the  plains  of  the  Taj 
extremely  hot,  although  the  thennometer  kept 
in  the  day,  between  eley^n  in  the  morning  aad 
five  in  the  afternoon,  at  only  23°  or  34*.  The 
nights  were  of  delightful  coolness,  the  temp^a- 
ture  falling  as  low  as  17'fi°  *.  As  the  heat  gra- 
.  dually  abated,  the  fur  beciune  more  fragrant 
with  the  odour  of  flowers.  We  remwked  above 
all  the  delicious  perfume  of  the  lirio  katitoso'f;  a 
new  species  of  pancratium,  of  irtiich  the  flower, 
eight  or  nine  inch'es  long,  adorns  the  banks  of 
the  Bio  Tuy.  We  spent  two  very  agreeable  days 
att|ie  plantation  of  don  Jose  de  Mant«*ola,  who 
in  his  youth  had  accompanied  the  Spanish  can- 
bassy  to  Russia.  Brought  up  and  patximtsed  by 

•  14"  Beanmar. 
i-  Paneratiom  ondubtum  {Nov.  Gen.,  rol.  i,  p.  380). 
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Mr.  da  Xavedra,  one  of  the  most  enUgbtened 
mtondants  ol  Caraccas,  be  was  g;oiiig  to  em- 
batk  for  Eun^fe,  wben  that  celetHiited  stateE^ 
man  became  minisler.  But  Uw  goreraor'of  tbe 
province,  dreading  the  influence  of  Mn  de  Mon- 
terola,  f^nsed  him  to  be  arrested  in  the  port  ; 
and  Then  ordtqrs  arriyed  fnan  ^e  court  to  put 
an  end  to  so  arbitrary^  a  confinement,  that 
minister  was  already  out  c^  fevpur.  At  a  dis- 
tance of  one  thousand  five  hundred  leagmes 
from  Equinoxial  America,  it  is  not  easy  to  arrive 
in  time  to  profit  by  tJie  power  of  a  man  in 
place. 

The  Ëirm  we  iuhabited  is  a  fine  plant^^n  Qf 
lugar-cmiea.  The  ground  is  as  smooth  as  the 
bottom  of  a  dndnad  lake.  The  Bio  Tuy  winds 
among  gfoands  corocd  with  plantwns,  and  a 
fittl*  wood  oS  hura  crepitans,  erythrina  corallo- 
dmdron,  and  %-tree8  with  Qymphea  leaves. 
The  bed  of  the  river  is  fonned  of  pebbles  of 
quartz.  I  never  met  with  mwe  agreeable 
baUis  than  tboee  of  the  Tuy.  The  water,  as 
dear  as  cryital,  prefeires  evai  in  the  day  a 
terapraature  of  16*6''  t  a  considerable  coolness 
tor  tbeee  climates,  and  for  a  height  of  three 
hundred  toises;  but  the  sources  of  the  river  are 
in  the  surrounding  mountmus.  /The  house  of 
tbe  proprietor,  ûtuate  (m  a  hillock,  of  fifteen  w 
twenty  tenses  of  elevation,  is  surrounded  by  tbe 
cam»  of  the  negroes.  Those  who  are  married 
«  2  Coo'^lc 
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provide  food  for  tbemBeWefl.  Here,  as  eveiy 
where  else  in  the  valleys  of  Aragna,  a  small 
spot  of  ground  is  allotted  to  them  to  cultiTate  ; 
and  where  they  labour  on  Saturdays  and  Sundays» 
the  only  days  in  the  week  that  they  are  free. 
They  keep  poultry,  and  aometimes  even  a  pig. 
Tlidr  masters  boast  of  their  happiness,  as  in  the 
North  of  Europe  the  great  landholders  Kke  to 
descant  upon  the  ease  which  the  peasants  enjoy» 
who  are  attached  to  the  glebe.  The  day  of  our 
arrival  we  saw  three  fugitive  negroes  brought 
back  ;  they  were  slaves  newly  pmtrhased.  I 
dreaded  having  to  witness  one  of  those  punish- 
ments, which,  wherever  slavery  prevails,  de- 
stroys all  the  charm  of  a  country  life.  Happily 
these  blacks  were  treated  with  humanity. 

In  this  plantation,  as  in  all  those  of  the  pro» 
vince  of  Venezuela,  three  species  of  sugar-cane 
can  be  disUnguisbed  even  at  a  distance  by  tbe 
colour  of  their  leaves  ;  the  ancient  Creole  sngar- 
cane,  the  Otabeitç  cane,  and  the  Batavia  cane. 
The  first  has  a  leaf  of  a  deeper  green;  the  stem 
less  thick,  and  the  knots  nearer  together.  This 
sugar-cane  was  the  first  introduced  frran  India 
into  Sicily,  the  Canary  Islands,  and  the  West 
Indies.  The  second  is  of  a  lighter  green  ;  and 
it's  stem  is  higher,  thicker,  and  more  snccnlent. 
^e  whole  plant  displays  a  more  luxuriant  v»- 
gelation.    We  owe  this  plant  to  the  voyagea  of 
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Bongainyille,  Cook,  and  Bligh  *.  Bougmaville 
carried  it  to  the  Isle  of  France,  irhence  it  passed 
to  Cayenne,  Martinique,  and,  since  1792,  to 
the  rest  oS  the  West  India  islands.  The  sugar- 
cane of  Otaheite,  the  to  of  thdse  islanders,  is 
«ne  of  the  most  important  acquisitions,  for  which 
«ol(»i|al  agriculture  is  indebted  to  the  travels  of 
naturalists.  It  yields  not  only  one  third  more 
of  jmce  than  the  creolimi  cane  on  the  same 
space  of  land  ;  but  from  the  thickness  of  it's 
8t«n,  and  the  tenacity  of  it'-s  ligneous  fibres,  it 
iiimisbes  much  more  fuel.  This  last  advantage 
is  impOTtant  in  thé  West  Indies,  where  the  de- 
struction of  the  forests  has  for  a  long  time 
lèljged  the  planters  to  use  the  canes  deprived  of 
tbôr  juice,  to  ke^  up  the  fire  under  the  boilers. 
But  for  the  knowledge  of  this  new  plant,  the 
progTCfB  of  agriculture  on  the  conUnent  of  Span- 
ish America,  ïuid  the  introduction  of  the  East 
Indian  and  Java  sugar,  the  revolutions  of  St. 
Domingo,  and  the  destracUon  of  the  great  sugar 
plantations  of  that  island,  would  have  had  a 
mOTe  sfflisible  effect  on  the  prices  of  colonial  pro- 
dace  in  Europe.  The  Otaheite  sugar-cane  was 
carried  from  the  island  of  Trinidad  -f-  to  Carac- 

•  Sm  my  Tableaut  de  h  Nature,  torn,  i,  p;74;  Ktn.  Gt- 
Ktn,  torn,  i,  f.  161  ;  and  a  oote  of  Meun.  Tboain  uid  Da 
Bnc  in  Ibe  yogage  à  la  Trinké,  to),  ii,  p.  >&7— 863. 

"t  By  the  care  of  Mcm».  Don  Sïmon  de  Migora,  Martini 
Iriarte,  Mumoi  Ayala,  and  Andrei  Ibarra. 
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cas.  Prom  Caraccas  it  passed  to  Cucate  and 
San  <3t1  in  the  IdDgdMn  of  New  Grenada*.  In 
our  days  it's  cultivation  "during;  twenty-five  yeart 
has  almost  entirely  removed  the  i4>preheiinaD, 
which  was  at  first  entertmned,  that,  traosplant- 
ed  to  America,  the  plant  would  by  degrees  de- 
generate, and  become  as  slender  as  the  creoki 
cane.  If  it  be  a  variety,  it  la  a  very  constuit 
one.  The  third  species,  the  violet  sugar-cane, 
called  Cana  de  Batavia,  or  de  Guinea,  is  ccfr 
tainly  indigenous  in  the  island  of  Java,  where 
it  is  cultivated  in  preference  in  the  districts  of 
Japara  and  Pasuman  -f-.  It's  foliage  is  purple 
and  very  broad  ;  and  it  is  preferred  In  the  pro- 
vince of  Caraccas  for  rum.  The  taUones,  or 
grounds  planted  with  sugar-canes,  are  divided 
by  hedges  of  a  colossal  gramen  ;  the  AzMa,  or 
gynerium  wilh  distich  leaves.  At  the  Tny  men 
were  employed  in  finishing  a  dyke,  to  form  a  ca- 
nal of  irrigation.  This  enterprise  had  cost  the 
proprietor  seven  thousand  piastres  for  the  ex- 
pense of  workmaitèhip,  and  foUr  thousand  frias- 
tres  for  the  costs  of  la^nits  in  which  he  was 
engaged  with  his  neighbours.  While  the  YHiv- 
'  yers  were  disputing  about  a  canal,  of  wliich  onfy 

*  Under  llie  name  of  C^ia  Klera.  See  a  paper  by  D. 
"Eloy  de  Valeenads,  iiûiimbent  of  BoctiwnadgSi-  ta  Ibe  Se- 
Rta  de  Smta  Ft,  torn,  ii,  p.  13. 

+  R(0xs,  Httt.rfJava,ttM,  i,  P-  *»*. 
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one  half  was  finished,  Mr.  de  Monterola  began 
to  doubt  even  of  the  possibilltj  of  canTing  the 
plut  into  execution.  I  tocdt  the  level  of  the 
ground  with  a  lunette  d'epreuve»  on  an  artificial 
horizon,  arid  found,  that  the  dam  had  been  con- 
structed eight  feet  too  low.  What  sums  of  mo- 
ney hare  I  seen  expended  uselewly  in  the  Span- 
Irii  eolonies,  for  undertakings  founded  on  erroné- 
«OS  lOTdling! 

The  TuUej  of  the  Tuy  has  it's  "  gold  mine," 
like  almcttt  every  part  of  America  inhabited  by 
Whhes,  and  backed  by  primitive  monntains.  I 
was  assured,  that,  in  1780,  fijrdgn  gold-gatbw- 
€S9  were  seen  to  pick  up  grùns  of  that  metal 
and  to  establish  a  place  for  waslnng  the  sand  in. 
the  rannet^the  Oro.  An  overseer^  or  nu^or- 
dmnoi  <^  a  nc^fabooring'  plEUitation,  had  follow- 
ed these  indications;  and  after  hâ  death,-  a 
waistcoat  with  gold  buttons  bdi^  found  among 
lus  cloUies,  this  gold,  according  to  the  log^c  of 
tiiese  people,  could  only  have  proceeded  fix>m  a 
veiu,  which  the  laUing-iu  of  the  earth  had  ren- 
dered iniisible.  In  vain  I  objected,  that  I  could 
not,  by  the  mere  view  of  the  soil,  without  dig- 
l^ng  a  large  troieh  in  the  direction  of  the  vein, 
wen  judge  of  the  existence  of  the  mine  ;  I  was 
compelled  to  yield  to  the  desire  of  my  hosts» 
For  twenty  years  past  tbe  mtyor-domo's  wust- 
coait  bad  been  the  sabject  of  conversation  in  the 
ooimtry.    Ootd  extracted  from  the  bos<»n  of  the 


Earth  is  jEar  more  alluring  la  the  eyes  of  the  vul< 
gar,  than  that  which  is  the  produce  of  agricultu* 
ral  industry^  ferored  by  the  fertility  of  the  soil, 
and  the  mildness'of  the  climate. 

To  the  Nortà-West  of  the  Hacienda  dd  Tuy, 
in  the  norUiem  range  of  the  ch^n  <^  the  coast, 
we  find  a  deep  ravine,  called  Quebrada  Seca,  be- 
cause the  torrent,  by  which  it  was  formed,  loses 
it's  waters  through  the  crevices  of  the  rock,  be- 
fore it  reaches  the  extremity  of  the  ravine.  The 
whole  of  this  mountainous  country  is  covered 
with  a  thick  vegetation.  We  there  found  the 
same  verdure  as  had  charmed  us  by  it's  fresh~ 
ness  m  the  mountzdns  of  Buenavista  and  Las 
Lagunetas,  wherever  the  ground  rises  as  high  as 
the  region  of  the  clouds,  tmd  where  the  vt^urs 
of  the  sea  have  free  access.  In  the  plains,  on 
the  contrary,  as  we  have  observed  above,  many 
trees  are  stripped  of  a  part  of  their  leaves  during 
the  winter  ;  and  when  we  descend  into  the  val- 
ley  of  the  Tuy,  we  are  struck  with  the  alinost 
hybemal  aspect  of  the  country.  The  dryness  of 
the  air  is  such,  Uiat  the  hygrometer  of  Deluc  • 

*  The  following  ia  a  Mriea  of  b^rometricil  obserratioDs, 
which  t  made  in  the  valleys  of  the  Tay  and  Aragoa,  io  the 
shade,  the  whalebone  bygrotneter  baring  been  carefblly  ro- 
dticed  to  the  point  of  extreme  hnmidity.  Haeiauta  de  Moa- 
terola  (altitude  285  toises).  On  the  lllh  of  Februar/,  at 
1  o'clook;  hygr.  38-8",  theim.  cent  SÇa":  at  4;  hygr. 
S4-r',  tb.  27-i°:  at  IS  (midnighl),  bygr.  38-8*,  th.  »f^ 


keepB  day  and  night  between  3G°  and  40^.  Far 
from  the  river  we  scarce  find  a  few  huras  or 
piper'  trees  extend  tiieir  foliage  over  thicketa 
destitute  of  verdure.  This  phenomenon  seems 
owing  to  the  dryness  of  the  air,  which  attùns  it's 
mudmum  in  the  month  of  February;  and  not, 
as  the  European  planters  assert,  "  to  the  seasons 
of  Spfun,  of  which  the  empire  ext^ids  as  Eu*  as 
tiie  twrid  zone."    It  is  cmly  plants  tnuispOTted 


The  12U1  of  Feb.,  at  2t  in  tbe  momiDg,  hy^.  9J-6°,  tb. 
3&°  :  at  S,  hjgr.  35°,  tit.  SS-S":  at  11,  hygr.  42-tf>,  tb. 
Sl-S*:  Haoenda  de  Cura  (allltade  236  toiles).  The  14th 
of  Feb.  at  2,  hygr.  SS-S",  th.  27  6'  :  at  4t  kygr.  34'.  th. 
281*':  «t  6"  80',  hygr.  34-8',  th.  t6-3°:  at  7,  hygr. 
30  T,  th.  ag"  :  at  12,  hygr.  39-6*.  On  the  ISth  of  Feb. 
at  3*  30',  hjgr.  34-2°.  th.  25°:  at  11,  hygr.  37-9°,  th. 
»T.  The  leth  of  Feb.  at  18,  hygr.  38-6°,  th.  20*  :  at  Si, 
hygr.  8»-7»,  th.  13-8° :  at  8»  30',  hygr.  36-2°,  lb.  262° : 
at  9,  hygr.  37'6°.  th.  23-3"  :  at  11.  hjgr.  38-6°.  th.  32T. 
The  17th  ofFeb.  at  19,  hygr.  39-r,  th.  Sl'2°  :  at  1,  hygr. 
35-2°,  th.  28  3'  :  at  12,  hygr.  37'4°,  th.  22-6*.  The  19th 
of  Feb.  at  4,  hygr.  84°,  th.  2ft-3°:  at  13,  hygr.38-r,  th. 
SS*S*,  Daring  all  these  obeerratioiu  the  nky  was  clear, 
and  without  chmds.  The  mom  homdUi/  of  the  moDlh  of 
Febmaiy  appeared  to  bare  been  in  the  valleys  of  Aragna, 
86* -ae*  of  Deinc,  or  70-8»— 72°  of  Sanssare,  with  a  mean 
temperature  of  24-3*.  Tbaae  nombera  indicate  a  consider- 
able dryness,  if  we  recollect  the  usaal  state  of  the  hygroin»- 
ler  between  the  tropics.  (See  chsp.  iii,  voL  ii,  p.  88—90.) 
At  Parii,  ud  at  Geneva,  the  huinidity  of  the  months,  the 
mean  temperature  of  which  reaches  IS",  is  above  82°  of 
Sauimre. 
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from  one  hemisphere  to  the  other,  which,  in 
their  organic  fonctions,  in  the  developement  oS 
their  leaves  and  flowers,  'still  retain  tbdr  rela- 
tions to  a  distant  climate  ;  uid,  Mthfiil  to  thor 
haMts,  follow  (or  a  long  time  it's  periodica 
cihange».  In  the  province  of  Venezueb  the  «pees 
stripped  of  their  foliage  b^ti  to  renew  thàr 
leaves  nearly  a  month  before  the  rainy  season. 
It  is  probable,  that  at  this  period  the  electrical 
equilibrinm  of  the  ûr  is  already  disturbed,  and 
the  atmospbere,  although  not  yet  ckmded,  be- 
comes gradually  more  humid.  Tlte  aznre  odbe 
Bky  is  paler,  and  the  elevated  ^eg^ons  are  loaded 
with  light  vapours,  tmiformly  lËffbsed.  Tliis 
season  may  be  considered  as  the  awakening  of 
nature  ;  it  is  a  spring,  winch,  according  to  the 
received  language  o£  the  Spanish  colonies,  pro- 
claims the  banning  of  Winter,  and  succeeds  to 
the  heats  of  summer  *. 

Indigo  was  formerly  cultivated  in  the  Quebra- 
da  Seca  ;  but  as  the  soil  covered  with  v^eta- 
tion  cannot  there  concentrate  so  much  heat  as 
the  phulns  and  tlie  bottom  of  the  valley  oi  the 
Tuy  receive  and  radiate,  the  cultivalioh  of  coflfee 
has  been  substituted  in  it's  stead.     As  we  ad- 

*  That  part  of  the  year  most  abundant  is  r»D  is  caHed 
winter  ;  so  that  in  Terra  Firma  tbe  aeison,  which  begini  hj 
the  wiater  solstice,  it  designated  by  the  name  of  Bammer  ; 
and  it  is  usual  to  hear,  that  it  ii  tmier  on  the  mountains,  at 
the  time  when  imtmer  prevails  in  the  neig^hbouring  plains. 
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vanced  in  tiie  ravine  we  foond  Uie  moisture  iiw 
crease.  Near  the  Hato,  at  the  nOrdieni  extre- 
mity  of  the  Qudbrada,  a  tcnreitt  gwàaa  dcnni  m  . 
ûofing  beds  of  gneiss.  An  aqueduct  was  ihen 
fonniiig,  to  coDT^  the  water  to  the  phâo. 
'n^hoot  irrigatifKi,  tlie  progress  (tf  agricuknre  is 
null  in  tbfBe  ohmates.  A  tree  of  monstmiB  sise 
fixed  onr  attention*.  It  lay  on  the  slope  of  the 
moHBtun,  tsbtm  the  home  of  the  Hato.  AU 
the  least  sinking  of  the  earth,  it's  Ml  would 
hare  crùdied  the  habitation  which  it  i^iaded  :  it 
had  therefore  been  burnt  near  it^s  foot,  and  cut 
down  in  such  amanner,  that  it  fell  between  some 
eoormona  fig-trees,  which  prevented  it  from  rol- 
ling into  the  ravine.  We  measured  the  fitllen 
tree  ;  and  tliongb  it's  summit  had  been  bumt^ 
tbe  lengUi  of  it's  tnmk  was  still  one  hondred 
and  fifty-foar  feet-f-.  It  was  eight  feet  in  dia< 
meter  near  tlie  roots,  and  fonr  feet  two.  ^bee  at 
the  upper  extremity. 

Onr  guides,  less  anxious  than  ourselves  to 
■  measure  the  bulk  of  trees,  continually  pressed 
us  to  proceed,  and  seek  for  the  "  gold  mine." 
TUs  part  of  the  ravine,  little  fi^uented,  is  not 
uninteresting.  We  made  the  following  observa- 
tions on  the  geological  constitution  of  the  soil. 
At  the  entrance  of  the  Quebrada  Seca  we  re- 

*  Hnra  crepitau. 
t  Freoch  meamre,  neailjr  fifty  metrei. 

...i.,  Google 


93 

marked  great  masses  of  primitive  saccbaroidal 
limestone,  tolerably  fine  grained,  of  a  bluish  tint, 
and  travensed  by  a  great  number  of  veins  of  cal^ 
careous  spar  of  a  dazzling  whiteness.  These 
calcareons  masses  must  not  be  confounded  with 
tiie  very  recent  depositions  of  tufa,  or  carbonat 
of  lime,  tliat  fill  the  plains  of  the  Tuy ,-  they 
ftoin  beds  of  mica-slate,  [fflssing  into  a  talc-' 
-  slate*.  The  primitive  limestone  oâen  amply 
covers  this  latter  rock  in  amcordant  stratifica- 
Hott  '\:  Very  near  the  koto  the  talcose  slate  be- 
comes entirely  white,  and  contains  small  layers 
of  soft  and  unctuous  graphic  ampeHte  %.  Some 
]ûeces,  destitute  of  veins  of  quartz,  are  a  real 
granular  graphite,  which  imght  be  of  use  io  the 
arts.  The  aspect  of  the  rock  is  very  ûngular  in 
those  places,  where  thin  plates  of  black  ampelite 
alternate  with  thin,  sinuous,  and  satiny  plates 
of  a  talcose  slate  white  as  snow.  It  would  seem 
as  if  the  carbon  uid  iron,  which  in  other  places 
colour  the  primitive  rocks,  are  here  concentrated 
in  the  subordinate  strata. 

Timing  toward  the  West-  we  reached  at  let^;th 
the  ravine  ai  gold  (Quebrada  del  Oro).    We 

•  Real  taikiciitftr  of  Werner,  without  gumett  or  serptia- 
tine.  Dot  eurita  or  'ueiiitine.  It  is  rather  ia  the  mountaine  of 
Buenafista,  that  the  gneiM.tnaDiTests  a  teodency  to  pau  into 
emite. 

i  DJrectioit  hor.  S-S"  ;  dip  70*  Sontb-Eut. 
X  ZtichaucJU^er, 
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)acdty  recognized  the  vestige  of  a  vein  of  quartz 
on  the  slope  of  a  hill.  The  Mling  down  of  the 
«arth  caused  by  the  rains  had  changed  the  sor- 
face  of  the  ground,  and  roidered  it  imposable  to 
make  any  observation.  Great  trees  were  grow- 
ing in  the  same  places,  where  the  gold-washers 
bad  worked  twenty  years  before.  It  is  proba- 
ble, that  Uie  mica^late  contains  here,  as  near 
Goldcronach  in  Franoonia,  and  in  the  country 
<tf  SaHzbourg,  auriferous  vans  ;  but  how  is  it 
possible  to  judge  whether  this  vein  be  worth  the 
expense  oi  being  wrought,  or  whether  the  ore 
Occur  only  in  nodules,  and  in  less  abundance 
in  proportion  as  it  is  so  rich  ?  In  order  to  de- 
rive  some  advantage  from  our  fetigues,  we 
made  a  long  h^foorization  in  the  thick  forest, 
that  extends  beyond  the  Ao/o,  and  abounds  in 
cedrelas,  browneas,  and  fig-trees  with  nym- 
pliea  leaves.  Ilie  tronks  of  these  last  are  co- 
vered with  very  odoriferous  plants  of  vanilla, 
wtaah  in  general  flower  <mly  in  the  month  of 
Awil.  We  were  here  agwn  struck  with  those 
ligneous  excrescences,  wUch  in  the  £Min  of 
ridges,  or  ribs,  augment  in  so  extraonHnary  a 
manner,  and  as  far  as  twenty  feet  above  the 
ground,  the  tUckaess  of  the  trunk  of  the  fig- 
trees  of  America.  I  found  trees  twenty-two 
feet  and  half  in  (Uameter  near  the  roots.  These 
figneous  ridges  sometimes  8q>arate  from  the 
trunk  at  a  height  of  eight  feçt,  and  are  trans- 
Li.  ...I  Google 
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ftmned  into  cylindrical  roots  tfro  feA  thk^ 
Tbe  tree  looks  as  if  it  were  stipiwrted  by  bnb- 
treases.  This  scaffolding  however  does  not  pe- 
netfttte  -verj  deep  into  the  eartlL  The  lalrâal 
reote  wind  at  the  sxaface  of  the  ground,  and 
wiien  at  twenty  feet  distance  from  the  txqiik 
thay  are,  out  with  a  hatchet,  we  see  the  milky 
juice  of  the  6g-tree  gush  out,  wfaicli,  wbco  de- 
prived of  the  vital  ioflnence  of  the  ca^gaos  of  the 
to'ee,  is  altered  and  coagulates.  What  a  wtm- 
deriul  oombinstion  of  cells  and  vessels  exists  in 
thsse  v^fetabk  masses,  in  these  gigantic  trees 
of  tlie  torrid  zone,  wbicb  without  interrupticni, 
perhaps  during  a  thousand  years,  prepare  nu- 
tritious flmds,  raise  them  to  the  b»gbt  of  one 
hundred  and  ëghty  feet,  convey  them  dowK 
ag^  to  the  ground,  and  conceal  boiea^  a 
rough  and  hard  berk,  under  the  inflfli|»atf 
layecs  of  lignemis  matter,  all  the  movements  of 
«■ganic  life  1 

I  avfuled  mjvolf  of  the  tdeanuss  of  the  ni|^d«> 
to  observe  at  tbt  pluitation  oi  Tuy  two  eiper- 
sions  of  tiie  first  and  third  satellites  of  Ju- 
piter, lliese  two  observations  gave,  accwdii^ 
to  tbe  tables  of  Delambre,  long.  4i>  39'  14"  ; 
and  by  the  chronometer  I  found  4**  39'  W. 
These  are  the  last  occultations  I  observed  be-' 
five  my  return  &om  tiie  Onxmoko  ;  they  served 
to  fix  with  some  accuracy  the  eastern  extre- 
nutyofUie  valleys  (^Aragua,  uid  tbe  foot  of 
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the  moanu^ns  ttf  Los  Cocuyzaa.  Z  found  by 
roeridiau  altitudes  of  Caaopqs  the  k^tude  o£ 
ibe  Hacienda  de  Mantvrola,  ou  the  9th  of  Fe- 
bruary, 10»  16'  6fi"  ;  the  10th  of  February, 
10^  l&  34".  Notmthandiog  the  extreme  dryr 
Bess  of  the  air,  the  etars  tirinkled  even  at  tUti- 
tudes  of  80^  ;  a  very  rare  pheoon^oa  in  ibkt 
zoae,  and  vMch  perbapg  announced  the  ad  of 
the  une  temoQ.  The  dip  «tf  the  needle  was 
41'6'>  (cent,  div.)  $  and  228  osdUatioiu  in  ten 
mnntea  time  indioated  the  intenfâty  o(  the  mag- 
netic power.  The  variation  of  the  needle  wa# 
40  30'  Nortb-Eaat.  During  my  s^y  in  the 
valleys  of  Toy  and  Aragua,  the  sodiacal  light 
appeared  ahnoat  every  night  with  extraordin- 
ary brilliascy.  I  had  perceived  it  for  the  firàt 
'time  between  the  tropics  ai,  Caxacoas,  on  the 
16th  of  January^  after  seveu  in  the  ereniag. 
Tbe  point  of  the  i^ramid  waa  at  the  height  of 
68".  The  light  totally  disappeared  at  9^^' 
(apparent  time),  nearly  S**  fiO*  after  sunget, 
wttitioat  any  diminution  in  .Ihb  aercQity  of  the 
sky*.  La  CùUe,  m.  )m  jojage  to  Bio  Janrâv 
and  the  Cape,  had  alreu^  bem  struck  with  the 
beautifiil  f4)pearance  displayed  by  the  zodiacal 
fight  between  the  tropics,  iu>t  so  much  on  «c- 

*  On  tbe  I6II1  of  Febrnarjr,  the  taUl  diuppeanuce  tool 
place  «■  60'  ftfter  msmt.  ^Uitode  »r  tbe  pynuwd,  M« 
tboTO  the  horiaon. 
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count  of  it's  lees  inclined  position,  as  of  the 
greater  transparency  of  the  air  *.  It  would  ap- 
pear singular,  that  long  before  Childrey  and 
Dominic  Cassini,  the. navigators  who  frequented 
the  seas  of  the  two  Indies  had  not  directed  the 
attention  of  the  plulosophers  of  Europe  toward 
tfiis  light,  of  a-r^ular  form  and  i»ogres8,  if  we 
did  not  know  how  Utile,  till  the  middle  of  the 
eighteenth  century,  mariners  were  interested  by 
any  thing,  that  had  not  an  immediate  relatioa 
to  the  coarse  of  the  ship,  and  the  demands  of 
navigation. 

However  iHilliant  the  zodiacal  light  in  the 
dry  valley  of  Tpy,  I  have  observed  it  more 
beautiful  still  at  the  hack  of  the  Cordilleras  of 
Mexico,  on  the  banks  of  the  lake  of  Tezcuco, 
eleven  hundred  and  sixty  toises  above  the  sur- 
fece  of  the  ocean.  On  this  table-land,  the  hy- 
grometer of  Detuc  goes  back  as  far  as  IS**  -f-  ; 
and  under  21  inohes  âght  lines  of  barometrical 
pressure  the  estinctjon  of  light  is  -^  weaker 
than  on  the  plains.  In  the  month  of  January^ 
1804,  the  light  rose  sometimes  to  more  than  GOP 
above  the  horicon.     The  Milky  Way  appeared 

*  It  tru  tlie  great  aerenity  of  the  air,   that  cftued  tliù 
pfasoomenoD  to  be  remarked,  in  1668,  in  the  arid  plaim  of 


t  To  43BO,  Sauta.,  at  tbe  temperatore  of  i»*'  ceuL 
thenn. 
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to  grow  paler  compared  with  the  brilliancy  of 
the  zodiacal  light  ;  and  if  small,  bluish,  seaU 
tered  clouds  were  accumulated  toward  the 
West,  it  seemed  as  if  the  Moon  were  going  to 
rise. 

I  must  here  relate  another  very  angular  &ct, 
which  is  several  times  noted  in  my  private 
journal  written  on  the  spot.  On  the  18th  of 
January,  and  the  15th  of  February,  1800,  the 
intenaty  of  the  zodiacal  light  changed  in  a  very 
perceptible  manner,  at  intervals  of  t\TO  or  three 
minutes.  Sometimes  it  was  very  Mnt,  at  others 
it  surpassed  the  brilliancy  of  the  Milky  Way  in 
Sa^ttarius.  Tbe  chuiges  took  place  in  the 
whole  pyranud,  especially  toward  the  interior, 
&r  irom  the  edges.  During  these  variations  of 
tbe  zodiacal  light,  the  hygrometer  indicated  a 
conûderable  dryness.  The  stanr  of  the  fourth 
and  fifth  magnitude  appeared  constantly  to  the 
naked  eye  with  the  same  degree  of  light.  No 
stream  of  vapour  was  visible,  nothing  seemed  to 
alter  the  transparency  of  the  atmosphere,  la 
other  years  I  saw  the  zodiacal  Ught  augment  in 
the  southern  hemisphei-e  half  an  hour  before  it's 
disappearance.  Dominic  Cassini  admitted  *, 
"  that  tbe  zodiacal  light  was  feebler  in  colaiit 
years,  and  then  returned  to  it's  former  bril- 
liaucy."    He  thought,  that  these  slow  changes 

*  Mém.  4e  fJeadimU,  rol.  viii,  p.  164  and  208. 
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were  connected  with  "  the  same  emanations, 
which  raider  the  appearance  of  spots  and  fitcube 
periodical  on  the  solar  di^."  But  tlua  excellent 
observe  does  not  mention  those  change  erf* 
intensity  in  the  zodiacal  light,  which  I  have 
sev«^  times  remarked  between  the  tropics,  in 
the  space  of  a  few  minutes.  Malran  *  asserts, 
that  in  France  it  is  common  enough  to  see  the 
zodiacal  light,  in  the  months  of  February  and 
Muvb,  mingling  with  a  kind  of  Aurora  Borealis, 
which  he  calls  undecided,  and  the  nebulous 
matter  of  which  spreads  itsdf  all  around  the 
horizon,  or  appears  toward  the  West.  I  very 
much  doubt,  tliat,  iu  the  observations  I  have 
been  rdating,  there  was  any  mixture  of  these 
two  species  of  light.  The  variations  in  intensif 
took  place  at  considN'able  altitudes  ;  tike  light 
was  white,  and  not  coloured  ;  tranquil,  and  not 
undnlating.  Besides,  the  Aurora  B(»ealis  is  so 
sddom  visible  between  tiie  tropics,  tliat,  during 
ire  yean,  though  almost  comtaDtly  sleeping  in 
Uk  open  Mr,  luid  observing  with  nnrçmïtting 
attenticm  the  vault  of  Heaven,  I  never  perceived 
the  least  traces  oS  tins  ph^iomeoon. 

Resnming  the  whole  «f  what  I  find  noted  on 
my  i^gistM^  concernit^  the  variatic^  of  the 
aodiacal  light,  I  am  rather  inclined  to  thSak, 

•  TraUê  dt  rAuion  Bortak,  (2d  ed.)  p.  112—160. 
ISim.  âeVÂca^mt,  1739.  p.  482,  id.  17M,p.  *73. 
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that  these  variaUons  are  not  all  of  them  appear- 
ances 'dependant  on  certain  mo^fications  in  the' 
state  <Â  our  atmosphere.  Sometimes,  during 
nigfhts  equally  clear,  I  sought  in  van  for  the 
zodiacal  light,  when  the  day  before  it  had  ap- 
peared mth  the  greatest  brilliancy  •.  Must  we 
admit,  that'  emanations,  which  reflect  white 
light,  and  seem  to  have  some  analogy  with  the 
tiûl  of  comets,  are  less  abundant  at  certain 
periods  ?  The  researches  on  the  zodiacal  light 
have  acquired  a  new  degree  of  interest,  since 
geometricians  have  taught  us,  that  we  are  igno- 
rant of  the  real  causes  of  this  phenomenon. 
The  iUnstrions  author  of  La  Mécanique  céleste 
has  shown,  that  the  solar  atmosphere  cannot 
reach  even  the  orb  of'  Mercury  ;  and  that  it 
could  not  in  any  case  display  Uie  lentlcnlar 
form  -f-,  which  observations  lave  ^tributed  to 
the  zodiacal- light.    We  may  also  entertain  the 


*  MaàiBD  bul  hwn  itrack  with,  th«  mrm  ph«ii 
our  climates.  "  I  raaaot  pus  nonoticed,"  he  says,  "  that 
tvice,  in  the  monlli  of  April,  I  hava  oot  been  able  to  diicorer 
toward  the  West  the  least  trace  of  the  zodiacal  Iig:ht,  during 
veather  which  seemed  roost  favourable  for  it's  appearance, 
and  at  the  hoar  and  seaao»,  when  this  light  is  most  visible. 
And  what  is  also  WOTtby  of  being  remarked,  it  appeared  on 
the  marrow  of  each  of  these  days,  ver/  brilliant  and  very 
•XtensiTC."  Mém.  de  t Académie,  1738,  p.  483;  and  Mtàran, 
Traiié  it  t Aurore  bor.,  (2d  «d.)  p.  283. 

+  Sgtt.  du  Monde,  (4th  ed.)  p.  270. 
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«ame  doubts  respecting  the  natare  of  Uiis  Kgfat^ 
as  with  regard  to  that  of  the  tail  of  comets.  Is 
it  in  fact  a  reâected,  or  a  direct  light  ?  It  is  to 
be  hoped,  that  philosophical  travellers,  who  may 
visit  the  Equinoctial  regions,  will  provide  them- 
selves with  instruments  of  polarization,  calcu- 
lated to  solve  this  important  question. 

We  left  the  plantation  of  Manterola  on  the 
11th  of  February,  at  sunrise.  The  road  fol- 
lows the  smiling  banks  of  the  Tuy  ;  the  morning 
was  cool  and  hundd,  and  the  mr  seemed  em- 
balmed by  the  delicious  odour  of  the  pancratium 
undulatum,  and  other  large  liliaceous  plants. 
In  our  way  to  Lfi  Victoria,  we  passed  the  pretty 
village  of  Mamon,  or  of  Consep,  celebrated  in 
the  country  for  a  miraculous  image  of  Uie 
Virgin.  A  little  bdbi-e  we  reached  Mamon,  we 
stopped  at  a  &rm  belon^ng  to  the  femily  (^ 
Monteras.  A  n^;ress  more  than  a  hundibd  years 
old  was  seated  before  a  small  hut,  coustmcted 
with  earth  and  reeds.  Her  age  was  known, 
because  she  was  a  créole  slave.  She  seemed  still 
to  enjoy  very  good  health.  "  I  hold  her  to  the 
Sun"  fla  tengo  al  «o/^,  said  her  grand-son  ;  "the 
heat  keeps  her  aUve."  The  means  appeared  to 
UB  rather  violent,  for  the  Sun  darted  it's  rays 
almost  perpendicularly.  The  nations  with  a 
brown  skin.  Blacks  well  seasoned,  and  Indians, 
attiun  a  happy  old  age  in  the  torrid  zone.  I  have 
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mentioned  elsewhere  the  lustory  of  a  native  of 
Peru  *,  who  died  at  the  age  of  One  hundred  and 
forty-three  years,  after  having  been  nioety  years 
married. 

Don  Francisco  Montera,  and  his  brother,  a, 
young  and  enlightened  ecclesiastic»  accompanied 
uSy  in  order  to  conduct  us  to  thdr  house  at  La 
Victoria.  Almost  all  the  femihes,  with  whom 
we  had  lived  in  friendship  at  Caraccas,  the  Usta- 
rizes,  the  Tovars,  and  the  Toroes,  were  assembled 
in  the  fine  valleys  of  Aragua,  Proprietors  of 
the  richest  plantations,  they  contended  inth 
each  other  in  whatever  could  render  our  stay 
agreeable.  Before  we  (rlunged  into  the  forests 
of  the  Ooonoko,  we  enjoyed  once  more  all  the 
advantages  of  an  advanced  civilization. 

lie  road  from  Mamon  to  La  Victoria  runs 
toward  the  South  and  the  Soul^-West  We 
Boon  iHt  sight  of  the  river  Tuy,  which,  tummg 
to  the  East,  forms  an  elbow  at  the  foot  of  the 
high  mountîûns  of  Gnaynuma.  As  we  drew 
nearer  to  Victoria,  the  ground  became  smoother; 
it  looked  like  the  bottom  of  a  lake,  the  waters 
of  which  had  been  dnùned  off.  We  might  have 
fencied  ourselves  in  the  valley  of  Hash,  in  the 
cantMi  of  Berne.  The  neighbouring  hills,  only 
one  handred  and  forty  toises  in  height,  are 
composed  pf  calcareous  tuia  ;  but  thdr  abrupt 

*  Uilario  Pui  de  Chigoata. 
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dectivities  project  lilce  promoDtories  on  tba 
plain.  Their  form  indicates  the  anci^it  shore  of 
the  lake.  The  eastern  extremity  of  this  valley 
is  parched  and  uncultivated.  No  advantage 
has  been  derived  from  the  ravines,  that  vater 
the  neighbouring;  mounttùns  ;  but  a  fine  cultiva^ 
tion  is  commencing  in  the  proximity  of  the 
town.  '  I  say  of  the  town,  though  in  my  time 
^ctoria  was  considered  only  as  a  village 
(pueblo). 

We  do  not  easily  accustom  ourselves  to  the 
idea  of  a  village  with  seven  thousand  inhabt- 
tfuits,  fine  edifices,  a  church  decorated  with 
doric  columns  *,  and  all  the  resources  of  com- 
mercial industry.  The  inhabitants  of  Victoria 
had  long  demanded  of  the  court  of  Spain  the' 
UUe  of  villa,  and  the  right  to  choose  a  eaèildo, 
a  municipality.  The  Spanish  ministry  opposed 
thôr  request,  thou£^  at  the  «cpedition  oi  Itur- 
riaga  and  Solano  to  the  Oroonoko,  the  pompous 
title  of  cindad,  city,  had  been  i^anted,  at  the 
earnest  solicitations  of  the  monks  of  St  Francis, 
to  a  few  groups  of  Indiw  huts.  The  munic^>ai 
government,  according  to  it's  nature,  ought  to 
be  one  of  the  principal  bases  of  the  liberty  aad 
equality  of  the  citizens  ;  but  in  the  Spaoiah 
colonies  it  has  degoierated  into  a  miuiicipal 

*  Il  was  not  finished,  notvithatanding  that  the  wOrk  had 
-  beeo  going  on  for  five  ycMs. 
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aristocracy.  Those  who  exercise  ^i  absolute 
power,  iifstead  of  availing  themselves  skilfiilty 
of  the  inflaence  of  a  few  powerfal  femilies,  dread 
what  they  call  the  spirit  of  iadependance  of 
small  boroogfas.  They  prefor  leariDg  the  body' 
of  the  state  without  strength  and  animation,  to 
fevoming  those  centres  oi  action  which  escape 
thcv  influence,  and  to  keeping  up  that  partial 
.  Kfe  which  animates  the  whole- mass,  because  it 
emanates  rather  from  }fae  people,  than  from  the 
supreme  authority.  In  the  time  of  Charles  V 
and  Philip  II  the  institution  of  municipalities 
was  wisely  protected  by  the  court.  Powerful 
men,  who  had  acted  -a  part  in  the  conquest,  laid 
the  feondatran  of  towns,  and  fbriped  the  first 
cabilâit,  in  imitaUon  of  those  of  Spain.  An 
equality  of  rights  then  existed  between  the  men 
of  the  motber  country  and  their  American  de- 
scendants. Politics,  without  \mng  frank,  were 
less  suspicious  than  at  present.  The  continent, 
recently  oonqoered  and  ravaged,  was  considwed 
as  a  distant  Spanish  possession.  The  idea  of  a 
cokiny,  in  the  sense  annexed  to  it  in  our  days, 
developed  itself  only  with  the  modem  system  of 
commerciid  policy;  and  this  policy,  while  it 
recognized  the  real  sources  of  national  wealth, 
soon  became  narrow,  mistrustful,  and  exclusive. 
It  prepared  the  disunion  between  the  colonies 
and  the  mother-country  ;  it  established  amoi^ 
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the  wlûtes  an  inequality,  which  had.  not  beem 
fixed  by  the  first  legislature  of  the  Indies. 
The  concentration  of  powers  gradually  weakened 
'  the  influence  of  the  municipaUties  ;  anil  these 
same  cabUdos,  tliat  in  the  16th  and  17th  cent- 
turies  ♦  had  the  privil^e  of  governing  the 
country  per  interim  after  the  death  of  a  gover^ 
nor,  were  considered  by  the  court  of  Madrid  as 
dangerous  shackles  on  the  royal  authority.  From 
that  time  the  richest  villages,  notwithstanding 
tbàr  rising''  population,  obtained  with  difficulty 
the  title  of  a  town,  and  the  right  of  governing 
themselves.  Hence  it  results,  that  the  recent 
changes  in  colonial  pohtics  have  not  all  been  in 
fiivour  of  philosophy.  We  may  be  convinced 
of  this  by  looking  over  the  laws  of  the  Indies  -f-, 
as  fer  as  they  concern  Ijie  Spaniards  who  have 
migrated  to  America  and  their  descendants,  the 
rights  of  communities,  and  the  establishment  of 
municipalities. 

The  environs  of  La  "Victoria  present  a  very 
remarkable  aspect,  with  regard  to  agriculture. 
The  hdght  of  the  cultivated  ground  is  from  two 
hundred  and  seventy  to  three  hundred  txmm 
above  the  level  of  the  ocean,  and  yet  we  there 
find  fields  of  tx^  mingled  with  plantations  <Â 

*  Ctiviai  rtale$  of  1660,  tad  1676. 
t  Ltyti  de  Iitdiai,  tlw  moat  inciMt. 
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«ngar-caties»  coffee  and  plantùns.  Excepting: 
the  interior  of  the  bland  of  Cuba  •,  we  scarcely 
find  any  where  else  in  the  equinoctial  regions 
European  corn  caltivated  in  large  quantities  in 
so  low  a  re^n.  The  fine  fields  of  wheat  in 
Mexico  are  between  six  hundred  and  twelve 
hundred  toises  Of  absolute  eleration  ;  and  it  is 
rare  to  see  them  descend  to  four  hundred  toises. 
We  shall  soon  pereeive,  that  the  produce  o£ 
grain  augments  sensibly,  from  high  latitudes 
toward  the  Equator,  with  the  mean  temperature 
of  the  cUmate,  in  comparing  spots  of  different 
elevati(HU.  The  success  of  agriculture  depends 
on  the  dryuess  of  the  lùr  ;  on  the  rains  distri- 
buted among  different  seasons,  or  accumulated 
in  one  r^y  season  ;  on  winds  blowing  con- 
stantly from  the  east,  or  bringing  the  cold  air 
of  the  North  into  very  low  latitudes,  as  in  the 
gnlf  of  Mexico  ;  on  mists,  which  for  whole 
months  diodnish  the  intensity  of  the  solar  rays  ; 
in  short,  on  a  thousand  local  circumstances, 
which  have  less  influence  on  the  mean  tempe- 
rature of  the  whole  year,  than  on  the  distribu- 
tion c^  the  same  quuitity  of  heat  among  the 
diffoent  parts  of  the  year.  It  is  a  striking 
spectacte,  to  see  the  grain  of  Europe  cultivated 
from  the  Equator  as  fiu*  as  Lapland,  in  the  lati- 
tude oi  69°,  in  r^^ona  where  the  mean  heat  is 

«  Hm  diitricl  «r  Q»a(rv  ^Obw. 
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from  22*  to  — 2°,  in  every  place  where  tbe  tempe- 
rature of 'Summer  is, above  9°  or  10°.  We  know 
the  minimum  of  heat  requisite  to  ripen  wheat, 
barley,  and  oats  ;  we  are  less  cert^n  in  re- 
spect to  the  maximum,  which  these  species  of 
grain,  accommodating  as  they  are,  can  support. 
We  are  evai  ignorant  of  all  the  circumstances, 
which  &LVor  the  culture  of  com  between  the 
tropics  at  very  small  heights.  La  Victoria  and 
the  neighbouring  nllage  of  San  Mstheo  yield  an 
annual  produce  of  four  thousand  quintals  ci 
wheat.  It  is  sown  in  the  month  of  December, 
and  tbe  harvest  is  reaped  on  the  seventieth  or 
seventy-fifth  day.  The  gndn  is  large,  white, 
and  abounding  in  glaten  :  it's  pellicle  is  thinno* 
and  not  so  hard  as  that  of  the  wheat  of  the  very 
(x>ld  table-lands  of  Mexico.  An  acre*  near  Victo- 
ria generally  yields  from  three  thousand  to  three 
thousand  two  hundred  pounds  weight  of  wheat. 
The  average  produce  is  consequently  here,  as 
at  Buoios  Ayres,  three  or  four  times  as  much 
as  that  of  northern  countrira.  Nearly  dxteei^ 
times  the  quantity  of  the  seed  is  reaped  ;  while, 
according  to  Lavoisier,  the  sur&ce  of  France 
yields  on  a  mean  only  five  or  six  for  one  ;  or 
from  one  thousand  to  twelve  hundred  pounds 
j>er  acre.     Notwithstanding  this  fecundity  <^ 

A 

•  An  arpent  da  eaux  etforit»,  or  l^al  acre  of  France,  of  ' 
which  1-86  =  1  hecure.    It  ia«bout  1}  acre  EDgUab. 

.,i-,  Google 


107 

the  soil,  and  Hub  happy  iufiuence  of  the  olimate, 
the  culture  of  the  sugar-cane  is  more  productive 
in  the  valleys  of -Aragua«  than  that  of  com. 

La  Victoria  is  traversed  by  the  little  riva- 
Cal  nchas,  running  not  into  the  Tuy,  but  into 
the  Rio  Aragua.  It  thence  results^  that  this 
fine  country,'  pi:odu(àng  at  ouce  sugar  and  com, 
belongs  already  to  the  basin  of  the  lake  of  Va- 
lencia, to  a  system  of  interior  rivers,  which  do 
not  communicate  \rith  the  sea.  The  quarter  of 
the  tovn  West  of  the  Rio  Calanchas  is  called  la 
otra  banda;  it  is  the  most  commercial  part; 
merchandize  is  every  where  exhibited,  and 
rangea  of  shops  form  the  streets.  Two  com- 
mercial roads  pass  through  La  ^ctoria  ;  that  of 
Valenda,  or  of  Porto  Cabello,  and  the  road  of 
Villa  de  Cuia,  or  of  the  plains,  called  camino  de 
los  Llanos.  We  here  find  more  Whites  in  pro- 
portion tban  at  Caraccas.  We  visited  at  sun- 
set the  little  hill  of  Calvary,  where  the  view  is 
extremely  fine  and  extensive.  We  discover  on 
the  West  the  smiling  valleys  of  Aragua,  a  vast 
space  covered  with  gardens,  cultivated  fields, 
clumps  of  wild  trees,  &rms,  and  hamlets. 
Taming  toward  the  South  and  South-£ast,  we 
see,  extending  as  iar  as  the  eye  can  reach, 
the  lofty  mountmns  of  La  Palma,  Guayraima, 
llara,  and  Guiripa,  which  conceal  the  immense 
plmns  or  steppes  of  Calahozo.  This  interior 
cbsàn  stretches  to  the  West  along  the  lake  of 
.,!.,  Google 


Valencia,  tovïu'd  the  ^la  de  Cura,  the  Cuesta 
de  Yusma,  and  the  denticulated  mouotfuns  of 
Gutgue.  It  is  veiy  sleep,  and  constantly  co- 
vered with  that  light  vapour,  which  in  hot 
climates  gives  a  vivid  blue  tint  to  distant  objects, 
and,  far  from  concealing  their  outlines,  renders 
them  in(H%  strongly  marked.  It  is  believed, 
that,  among  the  mountûns  of  the  interior  chain, 
that  of  Giiayruma  reaches  an  elevation  of  twelve 
hundred  toises.  I  found,  in  the  night  of  thç 
eleventh  of  FebroMy,  the  latitude  of  La  \^ctoria 
lO'  13*  35",  the  magnetic  dip  408*,  the  inten- 
sity of  the  forces  equal  to  236  osdllations  in 
10'  of  time*,  and  the  varifition  of  the  needle 
4-4^  to  the  North-East. 

We  proceeded  slowly  on  our  way  by  the 
villages  of  San  Matheo,  Turmero,  and  Maracay, 
to  the  Hacienda  de  Cura,  a  fine  plantation  be- 
longing to  Count  Tovar,  where  we  did  not 
arrive  till  the  fourteenth  of  F^mary,  in  the 
evening.  The  valley,  which  gradually  widfjns, 
is  bordered  with  hills  of  calcareous  tu&,  called 

*  Tbn  iotoiuitiea  of  the  magnetio  foroe  at  Xa  Oaayra,  at 
lia  Venta  Gnuide,  between  La  Guayra  and  Caracoas,  aod 
at  La  Victoria,  includiog  rrom  234  to  236  ouUlationa,  are 
the  greatest  I  observed  in  Terra  Finna.  Id  thii  zone,  where 
the  dip  ■■  generally  Trom  40*  to  4S*,  the  mean  intensit;  of 
the  forces  oorraipoDdi  to  S30  or  22B  oactOatioiia.  Tfaeto 
aogtaentaliona  depend  no  doabt  on  lonM  local  canae,  id  the 
neigbbouriiig  gnoiM,  mica-ilate,  and  gnnite. 
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here  tîerra  hlanca.  The  sdeiiti£c  men  <^  the 
country  have  made  several  attempts  tu  calcine 
this  earth  ;  mistaking  it  for  the  porcelain  earth 
proceeding  from  the  decomposition  of  strata  of 
feldspar.  We  stayed  some  hours  with  a  &mily 
equally  enlightened  and  respectable,  the  Usta- 
rizes,  at  Conceswn.  The  bouse,  which  contains 
a  collection  of  choice  books,  is  placed  on  an 
eminence,  and  swrounded  with  plantations  of 
coffee  and  sugar-canes.  A  grove  of  balsam- 
trees  (balmmo*)  ^ves  coolness  and  shade  to 
UÙS  spot.  We  observed  with  a  lively  interest 
the  great  number  of  scattered  houses  in  the 
valley,  inluibited  by  fireedmen.  In  the  Spanish 
colonies  the  laws,  the  institutions,  and  the 
manners,  are  more  &vonrable  to  the  liberty  of 
the  Blacks,  than  in  the  other  European  settle- 
ments. 

San  Matheo,  Turmero,  and  Maracay,  are 
cbai-miog  villages,  where  every  thing  announces 
persons  in  the  most  easy  circumstances.  We 
seemed  to  be  transported  to  the  most  indostrious 
parts  of  Catalonia.  Near  San  Matheo  we  find 
the  last  fields  of  wheat,  and  the  last  mills 
with  horizontal  hydraulic  wheels.  A  harvest  of 
twenty  for  one  was  expected  :  and,  as  if  tbe  pro- 
duce were  but  moderate,  I  was  asked,  whether 
coni  produced  more  in  IVussia  and  in  Poland. 

*  Amym  tlatu. 
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-  It  is  an  error  that  generally  prev^U  under  the 
tropics^  to  consider  grmn  as  plants  Trhich  dc^- 
nerate  in  advandng  toward  the  Equator  ;  and 
to  believe,  that  the  harvests  are  more  abundant 
in  the  northern  climates.  Since  calculations 
have  been  made  on  the  progress  of  agriculture 
in  the  different  zones,  and  the  temperatures 
under  the  influence  of  wWch  com  will  flourish, 
it  has  been  found,  that,  beyond  the  latitude  of 
éy,  the  produce  of  wheat  is  no  where  so  consi- 
derable, as  on  the  northern  coasts  of  Africa,  and 
on  the  table-lands  of  New  Grenada,  Pern,  and 
Mexico.  Without  comparing  the  mean  tempe- 
rature of  the  whole  year,  but  only  the  mean 
temperature  of  the  season  which  embraces  the 
cycle  of  vegetation  of  com,  we  find  for  three 
months  of  summer*,  in  the  north  of  Europe,  from 

**  The  mtoR  keat  of  He  tummen  of  Scotland  in  tha  environs 
of  BtKnbnrgli,  laL  56°,  is  Toand  again  on  the  table-lands  of 
MewGrràada,  so  rich  hi  vhesit,  Rtl400  toisei  of  «kvatioB, 
and  at  4°  of  latitude.  Om  the  otber  band,  we  find  the  mean 
température  of  the  valle^B  of  Aragna,  l&t.  10°  13^,  and  of  all 
the  plains  that  are  not  very  elevated  in  the  torrid  zone*  in 
the  mnmer  temperature  of  Naples  and  SicHy,  lat.  30*  to  40°. 
These  nnmbera  indicate  the  situation  of  the  iiotheric  lines 
(lisM  of  the  same  «unuer  heat),  and  not  that  of  the  mo- 
thermal  lines  (Ihose  of  equal  annual  temperature).  Consider-  ■ 
ing  the  qoantitj  of  heat  received  on  the  same  spot  of  the 
Globe  daring  a  whole  year,  the  mean  temperatures  of  ifae 
valleys  of  Aragna,  and  the  table-lands  of  New  Grenada,  of 
300  and  1400  toiaea  of  eleratioD,  correspODil  to  tlie  nteu 
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16»  to  19*  ;  in  Barbary,  and  in  Egypt,  irom  27" 
to  29"  ;  mtliip  the  tropics,  between  fourteen  and 
fflx  hnndred  toises  of  height,  from  14"  to  25-5" 
of  the  centigrade  tb^mometer. 

The  fine  harvests  of  Egypt  and  of  the  kingdom 
of  Algiers,  Uiose  of  the  vaUeys  of  Aragoa  and 
Uie  interior  of  the  island  of  Cuba,  sufficiently 
prove,  that  the  augmentation  of  heat  is  not 
prgudicial  to  tlie  harrest  of  wheat  and  other 
alimentary  grmn,  unless  it  is  attended  with  an 
excess  of  drought  or  moisture.  To  this  circum- 
stance no  doubt  we  must  attribute  tbe  apparent 
anomalies,  that  are  sometimes  obs^red  between 
the  tropes,  in  the  h^erwr  Umii  of  com*.  We 
are  astomshed  to  see  to  the  East  of  the  Havan- 
nab»  in  the  famons  district  of  Quatro  VUlas, 
tint  Iraiit  descend  almost  to  the  level  of  the 
ocean  ;  wbile  to  the  West  of  the  Harannab,  on 
the  slope  of  the  mountains  of  Mexico  and  Xa- 
.1^»,  at  Hx  hundred  aad  seventy-seven  toises  of 
hei^it,  the  luxury  of  vegetatirai  is  snob,  that 

temperatures  of  the  coasts  at  23°  and  45"  of  latitude.  For 
the  buis  of  tliese  calculation*,  see  mj  Essay  oo  the  Di«tri- 
botioii  of  Heat  in  the  Mim.  de  la  Soc.  SAroaii,  vol.  iii,  p. 
516,  57»,  6Sa  :  vaA,  above,  to),  iti,  p.  4ie. 

*  Siaee  our  retinn  to  £arope,  Mr.  Cdda»  ]«■  ctdlected  a 
great  number  of  obserrations  on  tiiù  Vxat,  in  a  memoir  which 
on^ht  to  be  found  among  the  papers  of  onrillnatnoai  friend, 
Don  Jose  Celeatino  Hutia.  See  the  Spanish  translation  of 
■■y  0«<^pr^hy^  of  Plants,  in  the  Stmanario  de  N.  Grenada, 
vol.  ii,  p,  187, 
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wheat  does  not  fonb  ears.  At  the  b^inning  of 
the  conqiiest,  the  corn  of  Europe  was  cultivated 
with  success  iu  several  r^ons,  which  are  now 
thought  too  hot,  or  too  damp,  for  tlus  branch  of 
a§^cuUure.  The  Spaniards  recently  removed 
to  America  were  less  accustomed  to  live  on 
maize  ;  they  still  adhered  to  their  European 
cnstome  ;  they  did  not  calculate  whether  com 
would  be  less  profitable  than  coffee  or  cottim  ; 
they  tried  seeds  of  evei'y  kind  ;  they  interrogated 
nature  with  more  boldness,  because  thër  rea- 
sonings were  lesë  founded  on  false  theories. 
The  province  of  Carthagena,  ci-ossed  by  the 
chain  of  the  mountiuns  Maria  and  Gnamoco, 
produced  wheat  till  the  nxteenth  century*.  In 
the  province  of  Caraccas,  this  culture  is  very 
ancient  among  tlie  mountainous  lands  of  To- 
cuyo,  Quibor,  and  Barqulsimeto,  which  connect 
the  littoral  cbcun  with  the  Sierra  Nevada  of 
Merida.  It  is  still  happily  practised  there,  and 
the  environs  of  the  town  of  Tocnyo  alone  export 
annually  more  than  eight  thousand  quintals  of 
occellent  flour.  But,  though  the  pronnce  of 
Caraccas,  in  it's  vast  extent,  presents  several 
spots  very  Êivourable  to  the  cultivation  of  Eu- 
ropean com,  Ï  believe,  that  in  general  this 
branch  of  agriculture  will  never  become  of 

•  Dm  IgHoch  ttt  Pombo,  In/vrvu  M  rod  Om^Mo  dt 
Cartagna  dt  fnOat,  1610,  p.  7b. 
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great  importance  there.  The  most  temperate 
v&Ueya  are  not  eafficiently  wide;  they  are  DOt 
real  table-lands  ;  and  their  mean  elevation 
above  the  level  of  the  sea  is  not  cpn&iderable 
enough,  for  the  inhabitants  to  avoid  percdving, 
that  it  is  more  their  mterest  to  establish  planta- 
tions of  coffee,  than  to  cultivate  com.  Flonr 
now  cornea  to  Caraccas  either  from  Spmn,  or 
from  the  United  States.  When,  in  circum- 
stances more  &vonrable  to  industry  and  public 
trmiquUHty,  the  road  from  Santa  Fe  de  Bogota 
to  the  port  of  Pachaquiaro  is  liud  open,  the  in- 
habitants of  Venezuela  will  recdve  the  flour  of 
New  Grenada  by  way  of  the  Bio  Meta  aad  the 
Oroonoko. 

Tlie  village  of  Turmero  is  four  leagues  distant 
frmn  San  Matheo.  The  road  leads  through 
plantations  of  sugar,  indigo,  cotton,  ïuid  coflfee. 
The  rsgnlarity,  which  we  observed  in  the  con- 
stmction  of  the  villages,  reminded  us,  that  they 
sH  owe  their  origin  to  monks  and  missions. 
Tlie  streets  are  straight  and  parallel  ;  they  cross 
each  other  at  right  angles;  and  the  church  is 
erected  in  the  great  square,  situate  in  the  centre. 
The  church  of  Turmero  is  a  snmptuons  edifice, 
bnt  overloaded  with  architectural  ornaments. 
SSmce  the  misnonaries  have  been  replaced  by 
vicars,  the  Whites  have  mixed  their  habitations 
with  the  Indians.  The  latter  'gradually  dis- 
appear as  a  separate  race  ;  thaH  is  to  say,  tbey 
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are  represented  in  tbe  general  statement  of  Uie 
population  by  the  MeBtizoes  and  the  Zamboes, 
whose  numbers  dmly  increase.  I  still  foaod 
however  four  thousand  tributary  Indians  in  tbe 
valleys  of  Aragua.  lliose  of  TuiTuero  and  €rua^ 
oara  are  the  most  numerous.  Tbey  are  littl^ 
but  less  squat  than  the  Chaymas;  their  ^es 
announce  more  vivacity  and  intelligence,  owing 
perhaps  less  to  a  diversity  in  the  race,  than  to  a 
superior  state  of  civihzation.  TTiey  Tw>rk  Kke 
freemen  by  the  day  ;  they  are  active  and  labo- 
rious during  the  short  time  they  allot  to  labour  ; 
but  what  they  earn  in  two  months  is  spent  in 
one  week,  in  buying  strong  liquors,  at  the  small 
inns,  of  which  unhappily  the  numbers  dmly 
increase. 

We  saw  at  Tnrmero  the  remains  of  the  as- 
sembled militia  of  the  country,  and  their  ap- 
pearance alone  traffidently  indicated,  that  these 
valleys  had  enjoyed  for  ages  undisturbed  peace. 
The  Capitania-general,  is  order  to  grve  a  new 
impulse  to  the  Eiilitary  service,  had  ordoed  a 
grand  review  ;  and  the  battalion  of  Tnrmero, 
in  a  mock  fight,  had  fired  on  that  of  La  Vic- 
toria. Oar  boat,  a  lieutenant  of  the  militia,  was 
never  weary  of  describing  to  us  tike  danger  o€ 
tiiese  manœuvres.  "  He  had  been  surrounded 
wHh  mndœts,  wfaidi  nagbt  have  bui:iit  at  every 
instant  ;  he  had  been  kept  fear  hours  in  the 
Sub,  and  his  slaves  were  not  permitted  to  \mM 
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an  umbrella  over  his  head."  With  what  rapidity 
do  nations,  who  appear  the  most  pacific,  acquire 
BÛlitîuy  habiti  !  I  then  smiled  at  a  timidity 
avowed'with  such  simple  frankness  ;  and  twelve 
yean  afterward  those  valleys  of  Aragva,  those 
peaceful  pl^ns  of  La  Victoria  and  Turmero, 
the  ^âle  of  Cabrera,  and  the  fertile  banks  c^ 
the  lake  <tf  Valenàa,  have  become  the  theatre 
of  the  most  obstinate  wid  bloody  conflicts  be- 
tween the  naUves  and  the  soldiers  of  the  mother 
country. 

To  the  Soutii  of  Turmero,  a  mass  of  limestone 
akouDtaios  advances  into  the  plmn,  separating* 
two  fine  ffugar-plaDtationSj  Guaifaviia  and  Pt^a. 
The  latter  belongs  to  the  family  of  Count  Tovar, 
who  hare  i»operty  in  every  part  of  the  province. 
Near  Guayavita,  brown  iron  ore  has  been  dis- 
covered. To  t^e  North  of  Turmero,  a- granitic 
svmmit  (the  Chuao)  rises  in  tiie  Cordillera  of 
the  coast,  from  the  top  of  which  we  discern  at 
thasame  time  the  sea  and  the  lake  of  Valenda. 
Crosông  this  rocky  ridge,  which  runs  toward 
the  West  &rther  than  the  eye  can  reach,  paths 
Bomewhnt  difficult  lead  to  the  rich  plantations 
of  cacao  on  the  coast,  to  Choront,  Tariamo,  and 
Ocam»%,  noted  alike  for  the  fertility  of  the  soil, 
and  the  insalubrity  of  their  cUmate.  Turmero, 
Maracay,  Cura,  Guacîura,  every  point  of  the 
«alky  of  Aragus^  has  it's  mountain-road,  which 
I  2 
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ternàaiit»  at  one  of  the  small  ports  on  tbe 
coast. 

Upon  quitting  the  village  of  Turmero,  ve 
discover,  at  a  leagne  distant,  an  object,  which 
appears  at  the  horizon  like  a  round  hillock,  or 
tumuiiu,  covered  with  vegetation.  It  is  neither 
a  hill,  nor  a  gr^ap  of  trees  close  to  each  otiier, 
but  one  single  tree,  the  femons  xamang  del 
Gtiayre,  known  throughout  the  province  for  the 
enormous  extent  of  it's  branches,  which  form  a 
hemispheric  head  five  hundred  and  seventy-six 
feet  in  circumference.  The  ziunang  is  a  fine 
species  of  mimosa,  the  tortuous  branclies  à^ 
which  are  divided  by  bifurcation.  It's  deB- 
cate  and  tender  foliage  displayed  itself  agree-' 
ably  on  the  azure  of  the  sky.  We  stopped 
a  long  time  under  this  v^etable  roof.  'The 
trunk  of  the  zamang  del  Guayre*,  which  is 
found  on  the  road  irom  Turm«v  to  Maracay, 
is  only  sixty  feet  lugh,  and  nine  thick  ;  but  it's 
real  beauty  consists  in  the  form  of  it*s  head. 
The  branches  eirtend  like  an  immense  umbrella, 
and  bend  toward  the  ground,  from  whi^h  they 
remmn  at  a  uniform  distance  of  twelve  or  t£- 

*  He  mimota  t^la  Guayre,  far  Maetang  is  the  lodian  DJUsa 
for  the  geoera  mimoHa,  dcsmaDUHis,  and  acacia.  The  plaça 
where  ihe  tree  ia  (oaaà  is  called  el  Guo^e.  The  mimoaa 
(itga)  aarnnn  of  Jacqain  (Fragm.  bof.,  p.  6,  tab.  is),  cnlti- 
Tated  in  the  fine  hot-faouaes  of  Scboeobran,  ia  not  of  the  aantt 
Bpavie*  ai  the  coloMal  tree  of  Tnrmeni. 
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teeo  feet.  The  circumference  of  this  head  is  so 
regular,  that,  having  traced  different  diameters, 
I  found  them  one  hundred  and  ninety-two 
and  one  hundred  and  dghty-six  feet.  One  aide 
of  the  tree  was  entirely  stripped  of  it's  foliage» 
owing  to  the  drought  ;  and  on  the  other  side 
there  remfuned  at  once  leaves  and  flowers. 
HUandaias,  lorantheee,  cactus  pitahayas,  and 
other  parasite  plants,  cover  it's  branches,  and 
crack  the  bark.  The  inhabitants  of  these  vil- 
lages, but  particularly  the  Indians,  hold  in  ve- 
neration the  zamang  del  Guayre,  which  the 
first  conquercM^  fotmd  almost  Id  the  same  state 
in  which  it  now  remains.  Since  it  has  been 
observed  with  attention,  no  change  has  appeared 
in  it's  thickness  or  height.  This  zamang  must 
be  at  least  as  old  as  the  Orotava  dragon-tree. 
There  is  something  solemn  and  majestic  in  the 
aspect  of  aged  trees,  and  the  violation  of  these 
monuments  of  nature  is  severely  punished  in 
countries,  that  are  destitute  of  mcmuments  of 
art.  Wcr  heard  with  satisiacUon,  that  tlie  pre- 
sent proprietor  of  the  zamang  had  brought  an 
action  against  a  former,  who  had  had  the  tenierity 
to  cut  off  a  branch.  The  cause  was  tjied,  and 
the  ^bunal  condemned  the  farmer. .  We  find 
near  Turmero  and  the  hacienda  de  Cura  other 
zamangs,  the  trunks  of  which  are  larger  than 
that  of  Guayre,  but  thdr  hemispherical  head  ia 
aot  of  equal  extent. 
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The  culture  and  population  of  the  pl^ns 
augment  as  we  advance  toward  Cnra  and 
Guacara,  on  the  northern  side  of  the  lake. 
The  valleys  of  Aragua  contain  more  than  52,000 
inhabitants,  on  a  space  of  ground  thirteea 
leagues  long,  and  two  wide.  This  is  a  relative 
population  of  two  tho'usand  souls  on  a  sqnare 
league,  which  equals  almost  that  of  the  most 
populous  parts  of  France.  The  village,  or  rather 
the  small  town  of  Maracay,  was  heretofore  tiie 
centre  of  the  indigo  plantations,  when  this 
branch  of  colonial  industry  was  in  it's  greatest 
prosperity.  In  1795,  seventy  tradesmen  had 
established  shops  in  a  population  of  six  thousand 
inhabitants.  The  houses  are  all  of  masonry, 
and  every  court  contfuns  cocoa-trees,  which  ri«i 
above  the  'habitations.  The  aspect  of  general 
wealth  is  still  more  striking  at  Maracay,  than 
at  Tiirmero.  The  anil,  or  indigo,  of  these  pro- 
vinces has  always  been  considered  in  commerce 
as  equal,  and  sometimes  superior  to  that  of 
Guatimala.  This  branch  of  culture  has  since 
1772  followed  that  of  cacao,  and  preceded  the 
cuIUvation  of  cotton  and  coflfee.  The  predilec- 
tion of  the  colonists  has  been  alternately  fixed 
on  each  of  these  four  productions;  but  the 
cacao  and  coffee  are  now  the  only  important 
branches  of  commerce  with  Europe.  In  the 
most  prosperous  times  tho  fabrication  of  indigo 
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has  almost  equalled  that  of  Mexico  *  ;  it  rose, 
in  the  province  of  Venezuela  to  40,000  arrobas, 
or  a  milHon  of  pounds,  the  value  of  which 
exceeded  1,250,000  piastres  f.  I,  shall  here 
^ve  from  official  documents  :^,  never  before 
published,  the  progressive' augmentation  of  this 
branch  of  agriculture  at  Aragua. 

Exportation  of  Indigo  by  the  way  of  La  Guayra. 

Annual   mean?  ,_-q  oAonn.  ■         j 

from  1774  toS  ^^^^ ^^^   P**™**^* 

1784 126,233 

1785 213,172 

1786 271,005 

1787 432,570 

1788- 505,956 

1789 71^,393 

1792 680,229 

1794 898,353 

1796 737,966 

In  Ibis  statement  no  attention  lias  been  p^d 
to  the  contraband  trade,  which  may  be  com- 

*  The  o4>iQQiereo  Of  Guatinutla  amouota  to  1,200,000  or 
1,S00,000  pounds  of  indigo. 

t  The  pound  of  indigo  at  ten  rials  of  plate. 

X  Expediatte  retatko  al  Comerâoy  Crteido  contrabando  dt  la 
Pravmcia  de  Caracal,  dirigido  al  Etc.  Stnor  Don  Pedro  Fartla, 

tor  el  Cottde  de  Cota  Valencia,  18  Jmio,  1797. Infonati  de 

Am  Ettdxm  Femaades  de  Lam,  IntaidaUt  de  Oa-aau,  del  3S 
&P*-.1TO6.    <MSS.) 
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puted  for  indigo  at  least  at  a  fourth  or  éfth  of 
the  annual  exportation.  To  form  an  idea  of  the 
immense  riches  arising-  from  agriculture  in  thé 
Spanish  Colomes,  we  must  recollect,  that  the 
indigo  of  Caraccas,  the  value  of  which  amounted 
in  1794  to  more  than  six  millions  of  franks,  was 
.  the  produce  of  four  or  five  square  leagues.  In 
the  years  Î789 — 1795  near  four  or  five  thou- 
sand firemen  came  annually  from  the  Llanos  to 
the  valleys  of  Aragua,  to  assist  in  the  culture  and 
fabrication  of  indigo.  They  worked  during  two 
months,  by  the  day. 

The  indigo  plant  impoverishes  the  soil,  where 
It  is  cultivated  during  a  long  series  of  years, 
more  than  any  other.  The  lands  of  Mar&cay, 
Tapatapa,  and  Turmero,  are.  looked  upon  as 
exhausted  ;  and  indeed  the  produce  of  indigo 
has  been  constantly  decreaàng.  Maritime  wan 
have  caused  a  stagnation  in  the  trade,  and  the 
price  has  fallen  in  consequence  of  the  frequent 
iioportatlons  of  indigo  from  Asia  The  East- 
India, company  now  sells  at  Loodon*  more 
than  5,500,000  pounds  weight  of  indigo,  while 
in  1786  it  did  not  draw  from  it's  vast  possessions 
more  than  250,000  pounds.  In  proportion  as  ' 
the  cultivation  of  indigo  has  decreased  in  the 
valleys  of  Aragua,  it  has  increased  in  the  pro< 
lince  of  Vannas,. and  in  the  bunung  plains  of 

•  For  aumpU,  in  laio,    Se«  COjukm,  jfypt^  p.  31^ 
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Cuctita,  where,  on  the  banks'of  the^Rio  Taehiffl, 
virgin  land  yields  an  abundant  produce,  and  df 
the  richest  colour. 

We  arrived  to^  late  at  Maracay,  and  the 
persons  to  whom  we  were  recommended  were 
absent-  Scarcely  was  our  embarrassment  per- 
càved  by  the  inhabitants,  when  they  contended 
irith  each  other  in  offering  to  lodge  ns,  to  place 
onr  instruments^  and  take  care  of  our  mules. 
It  has  been  sud  a  thousand  times,  but  the 
traveller  always  feels  the  desire  of  repeating  it 
agun,  the  Spanish  colonies  are  the  land  of  hos- 
pitality :  they  are  so  even  in  those  places,  where 
.  industry  and  commerce  have  difiused  wealth 
and  improvement  among  the  planters."A  fomily 
of  Canarians  received  us  with  the  most  amiable 
cordiality:  an  excellent  repast  was  prepared 
for  ufl,  and  every  thing  was  '  carefully  avoided, 
that  mi^t  act  aa  any  restraint  on  us.  The 
master  of  the  house  *  was  travelling  on  com- 
mercial bnnnesB,  and  his  young  wife  had  lately 
had  the  happiness  of  becoming  a  mother.  She 
was  transported  with  joy,  when  she  heard,  that 
on  our  return  from  the  Rio  ^egro  we  should 
proceed  by  the  banks  of  the  Oroonoko  to 
Angostura,  where  her  bnsbandjwas.  We  were 
to  bear  him  the  tidmgs  of  the  birth  of  his  first 
«^lild.  In  thOK  conntries,  as  among  the  ancients, 

*  DoD  Alexandrâ  Gonsalet. 
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traveUas  are  looked  upon  by  tbeir  hosU  as  the 
safest  means  of  communication.  There  are 
indeed  posts  established,  but  they  make  such 
great  circuits,  that  private  persons  seldom  en- 
trust them  irith  letters  for  the  Llanos,  or  savan- 
nahs of  the  interior.  The  child  was  brought  to 
us  at  the  moment  of  our  departure  ;  we  had 
seen  him  asleep  at  night,  but  we  must  see  him 
awake  in  the  morning.  We  promised  to  de- 
scribe his  features  exactly  to  his  father,  but  the 
sight  of  our  books  and  instruments  ^mewbat 
chilled  the  mothei's  confidence.  She  said,  "  that 
iu  a  long  journey,  amid  so  many  cares  of 
another  kind,  we  might  well  forget  the  colour 
of  her  child's  eyes."  Soothing  habits  of  bo^- 
tality  !  Ingenuous  expressions  of  such  conû- 
dence,  as  marks  the  first  dawn  of  civilization  I  . 
On  the  road  from  Maracay  to  the  Hadenda 
de  Cura  we  enjoyed  fitim  time  to  time  the  view 
of  the  lake  of  Valencia.  An  arm  of  the  graiûtic 
chidn  of  the  coast  stretches  toward  the  South 
into  the  plain.  It  is  the  promontory  of  Portft- 
chuelo,  which  would  almost  close  the  valley,  if 
it  were  not  separated  by  a  narrow  defile  froffl 
the  rock  of  La  Cabrera.  This  place  has  acquired 
a  mournful  celebrity  in  the  late  revolutionary 
wars  of  Caraceas  ;  each  party  having  obstinately 
disputed  it's  possession,  as  opining  the  w^y  t9 
Valencia,  and  to  the  Llanos.  La  Cabrera  now 
forms  a  peninsula  ;  not  sixty  years  ago  it  was  a 
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rooky  island  ia  the  lake,  the  waters  of  wbiefa 
gradm^y  tUminish.  We  spent  seven  very 
agreeable  days  at  the  Hacienda  de  Cora,  in  a 
small  haI»tatJon  surrounded  by  thickets  ;  ft» 
the  house  itself,  sitnate  in  a  fine  sugar  plauta-i 
tion,  was  infected  with  the  bubas  [^ymcs  fQ,  a 
disease  of  the  skin  veiy  common  among  the 
slaves  in  these  valleys. 

We  Uved  aAer  the  manner  of  the  rich  in  Uds 
country;  we  batilied  twice,  slept  three  times» 
and  made  three  meals  in  the  twenty-four  hours. 
The  temperature  of  the  water  of  the  lake  is 
rather  warm,  being  from  twenty-four  to  twenty- 
five  degrees  ;  but  there  is  another  cool  and 
delicious  bathing-place,  under  the  shade  of 
ceibas  and  lai^  zamangs,  ai  Toma,  in  a  torrent 
gushing  from  the  granitic  mountains  of  the 
Rincon  del  Diablo.  In  entering  this  bath>  we 
bad  not  to  fear  the  sting  of  insects,  but  the 
little  brown  hairs,  that  cover  the  pods  of  the 
doHchos  pruriens,  cowitch.  When  these  small 
hairs,  well  characterised  by  the  name  of  pica- 
pica,  stick  to  the  body,  they  excite  a  violent 
irritation  on  the  skin  ;  the  dart  is  felt,  but  the 
cause  is  nnperceived. 

Near  Cura  we  found  all  the  people  occupied  in 
clearing  the  ground  covered  with  mimosa,  ster- 
culia,  and  coccoloba  exooriata,  in  order  to  extend 
the  cultivation  of  cotton.  This  product,  which 
partly  supplies  the  place  of  that  of  indis^  has 
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succeeded  so  well  for  some  years,  that  the 
cotton -tree  now  grows  wild  on  the  borders  of  the 
lake  of  Valencia.  We  have  found  shruhs  of  eight 
or  ten  feet  high,  entwined  with  hignonia  and 
other  ligneous  creepers.  The  exportation  (rf 
cotton  from  Caracc^  however  is  yet  of  small 
importance.  It  amounted  at  an  average  at  La 
Guayra  scarcely  to  three  or'  four  hundred 
thousand  pounds  in  a  year  ;  but  including  all 
the  ports  of  the  Catania-general  it  arose,  on 
account  of  the  flourishing  culture  of  Caiiaco, 
Nueva  Barcelona,  and  Maracaybo,  to  more 
than  22,000  quintals*.  This  is  nearly  the  half 
of  the  produce  of  the  whole  Archipelago  of  the 

*  In  1704  tho  ezportatioQ  from  all  the  porta  of  tbs 
Capitanis^genenl  for  Spain  amoontcd  to  804,076  ponnda  of 
eoUon  ;  for  other  Spaoiab  colonies  id  America,  particnlariy 
for  tho  iadaslrioUi  proTiDce  of  Campeachy,  where  thej 
manufacture  a  ^reat  qoantitf  of  coltoa  goods,  00,482;  for 
ftrwgn  coloDiM,  117,281  ;  total,  1,011338  pouods,  (/a/Onw 
itl  Sr  Omde  do  Caai  Valencia,  MS.)  Jo  the  same  year,  L» 
Guayra  alone  exported  bat  431,638  ponnda,  126,438  pounds 
,  of  which  were  from  the  province  of  Maracaybo.  fxportation 
of  this  port  (witboQt  inclnding  the  contraband  trade) 

]7Sg 170,427  poands 

179t 268,502 

ITDfl 637,178 

1787 1©7,MS 

ï<a- the  first  six  months  of  1809,  see  the  &imBu)rK)  «bSon/it 
ft,  vol.  ii,  p.  324.  The  prices  in  1794  vere  from  thirty 
Aiir  to  fiAy-six  piastres  the  qtiifltat. 
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West  Indies  *.  He  cotton  of  the  valleyt  of 
Ara|^  ia  of  a  fioe  quality,  bdng  inferior  only 
to  that  of  Brazil  ;  for  it  is  preferred  to  that  of 
Carthagena,  St.  Domingo»  and  the  Caribbee 
islands.  The  cultivation  of  cotton  extends  on 
one  side  of  the  lake  from  Maracay  to  Valencia  ; 
and  on  the  other,  from  Guayca  to  Gaigue.  Tbe 
large  plantations  yield  from  six^  to  seventy 
thousand  pounds  a  year.  When  we  reflect,  that 
in  the  United  States,  consequently  beyond  the 
.  tropics,  in  a  variable  climate,  often  nnfovourable 
to  thffi  produce,  e  exportation  of  indigenous 
cotton  rose  in.eignteen  years,  from  1797  to 
1816,  from  1,200,000  poands  to  83,000,000, 
it  is  difficult  to  form  an  idea  of  the  immense 
extent,  which  this  branch  of  comm^tx-f'  will 

*  M^.  Medfbrt],  in  hla  rCMarches  on  tbe  mannfMtoriei  of 
EngifiMl,  reckon,  that,  of  01,380,000  poonda  of  cotfaw, 
wkicfk  Ume  maniifactoriea  coninmed  ia  1806,  there  were 
tbirtj-one  milliona  from  tfae  Unitod  States  ;  teo  miUioiu 
from  Brazil  ;  and  ten  milliona  from  Ibe  Weit  Indiei.  Hiis 
faut  qnantitf  was  not  the  prodnce  of  a  single  jear,  or  of  tfa* 
islands  aloue.  Tbe  great  and  little  islands  togeder  prodaced 
in  1012  onljr  d,900,000  pounds  of  cotton,  the  greater  part  of 
vhicJi  grow  in  Barbadoea,  tbe  Babama  Islands,  Draiiidca, 
and  Grenada.  The  prodnce  of  tbe  soil  of  the  TV  eat  Indiea 
BOBt  not  be  coofoanded  witb  tbeir  exportation,  which  is 
mgmented  by  tbe  oarrjing  trade.  Colquhoan,  p.  378  ; 
fage,  torn  i,  p.  S. 

t  Tbe  eotton  masafootares  of  Great  Britain  alcne  famish, 
in  all  kinda  of  cotton  goods  (printed  calicoes,  itockiogs,  ^.) 
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attaÎB,  when  national  industiy  shall  cease  to  be 
shackled  in  the  united,  provinces  of  Venezaela, 
in  New  Grenada,  in  Mexico,  and  cm  the  banks 
cf  the  river  Plate.  In  the  present  state  of  things, 
tiie  ooasba  cf  Dutch  Guyana,  the  golf  of 
Cariaco,  the  valleys  of  Aragua,  and  the  pro- 
vinces of  Maracaybo  and  Garthageae,  produoe, 
next  to  Brazil,  the  greatest  quantity  of  cotton  in 
South  America. 

During  otu'  stay  at  Cura,  we  made  nnma^nis 
excursions  to  the  rocky  islands,  that  rise  in  the 
midst  of  the  lake  of  Valencia,  to  the  warm 
springs  of  Mariara,  and  to  the  lofty  granitic 
mountain,  called  el  Cueumcha  de  Coco  ;  a 
dangerous  and  narrow  path  leads  to  the  port  cf 
Turiamo  azKl  tiie  celebrated  cacao-plantations 
of  the  coast.  In  all  these  excursions  we  were 
agreeably  surprised,  not  only  at  the  progress  of 
agriculture,  but  the  inctvase  of  a  free,  laborions 
population,  accustomed  to  toil,  and  too  poor  to 
rely  on  the  assistance  of  slaves.  White  and 
mulatto  farmers  had  every  where  small  separate 
estiditlishments.  Our  host,  whose  &ther  had  a 
reveane  of  40,000  piastres,  poseessed  more  lan(fe 
than  he  eoald  clear  ;  he  distributed  them  in  the 
vaUeys  of  Aragua  among  poor  families,  who 

to  the  nlue  of  twenty-nine  millions  sterling  ;  taa  tbe  vahe 
fft  the  nutteml,  in  ifs  nnwnwght  itate,  aMomt»  to  six 
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«bose  to  apply  themselTes  to  the  cnhivatibn  of 
cotton.  He  endeavoured  to  surronnd  im  taofie 
plantations  with  frebmea,  who,  working  as  they 
diose,  cither  in  their  own  hiad,  or  in  tlie  ncâgk< 
bonrii^  plantations,  S1^>pUed  him  with  day- 
li^Mmrers  at  the  time  of  harvest.  Nobly  oecu- 
jned  m  the  means  best  adapted  gradually  to 
extinguiah  the  slavery  of  the  Blacks  in  these 
provinces.  Count  Tovar  flattered  himself  with 
the  double  hope  of  rendering  slaves  less  neces- 
sary to  the  landholdecfi,  and  fnmi^iing  the  fireed- 
men  with  opfK>rtunitie8  of  becoming  formers. 
On  départit^  for  Europe  he  had  parcelled  oat 
and  let  a  part  of  the  lands  of  Gnra,  which 
extend  toward  the  West  at  the  foot  of  the  rock 
of  Las  Viruelas.  Four  years  ailer,  at  his  return 
to  America,  he  found  on  this  spot,  finely  culti- 
vated in  cotton,  a  little  hamlet  of  thirty  or 
forty  booses,  wfaichis  called  PutUa  Zamwro^  and 
which  we  after  visited  with  him.  The  inhabi- 
tants of  this  bunlet  are  almost  all  Mulattoes, 
Zamboes,  or  free  Blacks.  This  example  of  letting 
out  land  has  been  happily  followed  by  several 
other  great  proprietors.  The  rent  is  t^i  piastres 
for  a  vanega  of  ground,  and  is  paid  in  money, 
or  in  cotton.  As  the  small  farmers  are  often  in 
want,  they  sell  thdr  cotton  at  a  very  moderate 
price.  They  sell  it  even  before  the  harvest; 
'  and  these  advances,  made  by  rich  neighbours, 
place  the  debtor  in  a  situation  of  depradance, 
.,i-,  Google 
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-  wlûoh  frequently  obliges  him  to  offer  his  serrioeB 
as  a  labourer.  The  price  of.  hands  is  cheaper 
here  than  in  France.  A  freeman,  working  as  a 
day-labourer  (-peon),  is  paid  in  the  valley  of 
Aragoa,  and  in  the  Llanos,  four  or  five  pastres 
a  month,  not  including  food,  which  is  very 
che^  on  account  of  the  abundance  of  meat  and 
TC^tables.  I  loVe  to  dwell  on  these  d^ils  of 
colonial  industry,  because  th^  prove  to  the- 
inhabitants  of  Europe,  what  to  the  enlightened 
inhabitants  of  the  colonies  has  long  ceased  to  be 
doubtful,  that  the  continent  of  Spanish  America 
can  produce  sugar  afid  indigo  by  free  hands  : 
and  that  the  unhappy  slaves  are  capable  of 
t>econmig  peasants,  farmers,  and  landholdert. 
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CHAPTER  XVI. 


Lake  of  Tqcarigua. — Hot  Springs  of  Mariara. 
■^Towii  of  Nucva  Valencia  de  el  Rey.  ^ 
Descent  toward  the  coasts  of  Porto  Cahello. 

T^B  valleys  of  Aragua,  of  which  we  have  dis- 
played the  rich  cultivation  and  the  admirable 
fecundity,  form  a  narrow  basin  between  granitic 
and  calcareous  mounUuns  of  unequal  hdght. 
■  On  the  North,  they  are  separated  by  the  Sierra 
Mariara  from  the  seacoast;  and  toward  the 
South,  the  ohùn  of  Guacimo  and  Yusma  serves 
them  as  a  rampart  against  the  heated  ur  of  the 
steppes.  Groups  of  hills,  high  enough  to  de- 
termine thé  course  of  the  waters,  close  this 
basin  on  the  f^t  and  West,  like  transverse 
dikes.  We  find  these  hills  between  Uie  Tny 
and  La  Victoria  *,  as  well  as  on  the  road  from 


*  The  lofty  moanUiiis  of  L»  Teqnei,  which  give  burth  to 
tbe  Toy,  may  be  lookod  upoo  u  the  eutern  boundary  of 
Ihe  nlleyi  of  Aragnt.  Hw  level  of  the  ground  contuiaei  in 
CKt  to  rise  from  La  Victoria  (269  t.)  lo  tbe  Htdenda  do 
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Valencia  to  ^Nirgua,  and  at  the  mountuns  of 
Torito.  From  this  extraordinary  configuration 
of  the  land,  the  little  rivers  of  the  valleys  of 
Aragua  form  a  peculiar  system,  and  direct  thôr 
course  toward  a  basin  closed  on  all  sides. 
These  rivers  do  not  bear  thrir  waters  to  the 
ocean  ;  they  aVe  collected  in  an  interior  lake, 
and,  subject  to  the  powerful  influence  of  evapo- 
ration, they  lose  themselves,  if  we  may  use  the 
expression,  in  the  atmosphere.  On  the  existence 
of  these  rivers  and  lakes  the  fertility  of  the  soil, 
and  the  produce  of  cultivation  ii>  these  valleys, 
depraid.  Tlie  aspect  of  tb»  spot,  and  the  ex- 
periaice  of  half  a  century  have  proved,  that 
the  level  of  the  watera  is  not  invariable  ;  the 
waste  by  evaporation,  and  the  increase  frwn  the 
waters  running  into  1^  lake,  do  not  uninto*- 
roptedly  balance  each  other.  The  lake,  bang 
ekvf^ed  one  thousand  feet  above  the  neighbour- 
ing steppes  of  CalabozQ,  and  one  thousand 
three  hundred  and  thirty-two  feet  above  the 
level  of  the  ocean,  it  has  been  suspected,  that 

Tnj  (30$  t)  :  bat  Ibe  rirer  T«y,  tnrii^  Sontb  lowuil  the 
Sknas  of  Gnairûm^  sad  Tùra,  bai  fiMiud  an  iasne  on  tbc 
East  ;  and  it  ù  more  natnral  to  coasider  aa  the  limila  of  the 
basiq  of  Aragaa  a  line  drawn  tfarougb  the  sonrcea  of  the 
■treaniB  fkiving  into  the  lake  of  Valoncia.  The  cji*rts  and 
aectiaiM  I  hare  traced  of  the  road  from  Caraccaa  (o  Nnera 
ValoMia,  and  ùom  Porto  Cabdlo  to  Villa  de  Cnra,  exhibit 
the  -whtAt  of  those  gaok^iul  relations. 
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there  are  subtêiraneons  communications  and 
filtratione.  The  appearance  of  new  islands,  and 
the  gradual  retreat  of  the  waters,  have  led  to  the 
beliaf,  that  the  lake  may  perhaps  become  en- 
tirely dry.  An  assemblage  of  physical  circmn- 
Stances  so  remarkable  was  well  fitted  to  fix  my 
attention  on  those  valleys,  where  the  wHi 
beauty  of  nature  is  embellished  by  agricultural 
industry,  and  the  arts  of  rising  civilization. 

The  lake  of  Valencia,  called  Tacarigua*  by 
the  Indians,  exceeds  in  magnitude  the  lake  of 
Neufchatel  in  Switzerland  ;  but  it's  general  form 
has  more  resemblance  to  the  lake  of  Geneva, 
which  is  nearly  at  the  same  height  above  the 
level  of  the  sea.  The  slope  of  the  ground 
in  the  valleys  of  Aragoa  tending  toward  the 
South  and  the  West,  that  part  of  the  basin, 
which  has  remained  covered  with  water,  is  the 
nearest  to  the  southern  chain  of  the  mountùns 
of  Guigne,  of  Yusma,  and  of  Guacimo,  which 
stretch  toward  the  high  savannahs  of  Ocumare. 
The  opposite  banks  of  the  lake  of  Valencia  dis- 
play a  singular  contrast;  those  on  the  South 
are  desert,  and  almost  uninhabited,  and  a  screen 
(tf  high  mount^ns  gives  them  a  gloomy  and 
monotonous  aspect.  The  northern  shore,  on 
the  contrary,  is  cheerful,  pastoral,  and  decked 

*  Fray  Pedro  Simon  calls  tho  lake,  do  doubt  by  mistake, 
Aoarigut  «ud  Tai-igua.  (Notic.  Hiit.,  p.  633ftDdS88<) 
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with  the  rich  cultivation  of  the  Eugar-cane, 
coffee-tree,  and  cotton..  Paths,  bordered  with 
cestruma,  azedaracs,  and  other  shrubs,  always 
in  flower,  cross  the  plain,  and  join  the  scattered 
fitrms.  Every  house  is  surrounded  by  .clumps 
of  trees.  The  ceiba  with  it's  lai^  yellow* 
flowers  gives  a  peculiar  character. to  the  land- 
scape, mingling  it's  branches  with  those  of  the 
purple  eritbryna.  This  mixture  of  vivid  vege- 
table colours  contrasts  with  the  uniform  tint  ci 
an  unclouded  sky.  In  the  season  of  drought, 
where  the  burning  soil  is  covered  with  an  undu- 
lating vapour,  artificial  irrigations  preserve  the 
vo^ure  and  fertility.'  Here  and  there  the  g^a- 
mtic  rock  pierces  through  the  cultivated  ground. 
Eponnous-  stony  masses  rise  abruptly  in  tbe 
midst  of  the  valley.  Bare  and  forked,  they 
nourish  a  few  succulent  plants,  which  prepare 
mould  for  future  ages.  Often  at  the  summit  of 
these  lonely  hills  a  fig-tree  or  a  clusia  with 
fleshy  leaves  has  fixed  it's  roots  in  the  rock,  and' 
towers  over  the  landscape.  With  their  dead  and 
mtbered  branches  they  look  like  signals  erected 
on  a  steep  cliff.  The  form  of  these  mounts  be- 
trays tbe  seci-et  of  their  ancient  origin  ;  for, 
when  the  whole  of  this  valley  was  filled  with 
water,  and  the  waves  beat  at  the  foot  of  the 
peaks  of  MariM^,  the  Devil's  Wall  -f-,  and  the 

*  Carnti  tollenilas  ;  bombax  iibkcifuliiu. 
t  El  Aiflcon  dd  DMlo. 
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cbaia  of  the  coast,  these  rocky  hills  were  shoals 
or  islets. 

These  features. of  a  rich  landscape,  these  con- 
trasts between  the  two  banks  of  the  lake  of 
Valencia,  often  reminded  me  of  the  situations  of 
the  Pays  de  Vaud,  "  where  the  earth,  every 
where  cultivated,  and  every  where  fertile,  offers 
the  husbandman,  the  shepherd,  and  the  vine- 
dresser, the  secure  fruit  of  their  labours,"  while 
the  opposite  side  of  Chablais  presents  only  a 
mountmnous  and  half-desert  country.  In  these 
distant  climes,  surrounded  with  the  productions 
of  an  exotic  nature,  I  loved  to  recall  to  mind 
the  enchanting  descriptions,  Avith  which  the 
aspects  of  the  Leman  lake  and  the  rocks  of  la 
MeiDerie  inspired  a  great  writer.  Now,  while 
in  the  centre  of  civilized  Europe,  I  endeavour  in 
my  tnm  to  paint  the  scenes  of  the  New  World, 
I  do  not  imagine  I  present  the  reader  with 
clearer  images,  or  more  precise  ideas,  by  com- 
paring our  landscapes  with  those  of  the  equi- 
noctial regions.  It  cannot  be  too  often  repeated, 
that  Nature,  under  every  zone,  whether  wild 
or  cultivated,  smiling  or  majestic,  displays  an 
mdividual  character.  The  impressions,  which 
she  excites,  are  infinitely  varied,  like  the  emo- 
tions produced  by  works  of  genius,  according  to' 
the  age  in  which  they  were  conceived,  and  the 
divwsity  of  languages;  from  which  they  dérive  a 
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part'  of  their  cluinin.  We  can  justly  compare 
only  what  belongs  to  dimensions  and  external 
forms.  We  may  institute  a  parallel  between 
the  colossal  summit  of  Mount  Blanc,  and  the 
mountains  of  Himalaya;  the  cascades  of  the 
Pyrenees  and  those  of  the  Cordilleras  :  but  these 
compïu^ons,  useful  with  respect  to  science,  fiôl 
to  make  known  what  characterises  Nature  in 
the  temperate  and  torrid  zones.  On  the  banks 
of  a  lake,  in  a  vast  forest,  at  the  foot  of  summits 
covered  vfith  eternal  snows,  it  is  not  the  simple 
magnitude  of  the  object«,  that  penetrates  us 
with  secret  admiration.*  What  speaks  to  the 
Bonl,  what  causes  such  profound  and  various 
emotions,  escapes  our  measurements,  as  it  does 
the  forms  of  language.  Those  who  feel  power- 
fully the  charms  of  Nature  fear  to  weaken  their 
enjoyments  by  compturing  scenes  of  a  difierent 
.character. 

But  it  is  not  alone  the  picturesque  beauties  of 
the  lake  of  Valencia,  that  have  giyen  celebrity 
to  it's  banks.  This  bason  displays  several  other 
phenomena,  the  solution  of  which  is  interesting 
ahke  to  physical  science  and  to  the  well-being 
of  the  inhabitants.  What  are  the  causes  <^  tiie 
diminution  of  the  waters  of  the  lake  ?  Is  this 
diminution  more  rapid  now  than  in  former  ages  ^ 
Can  we  presume,  that  an  equilibrium  betweea 
the  waters  flowing  ia  and  the  loss  will  be  shortly 
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reëstabUsbed  ?  or  mi^  we  appreheod»  that  the 
lake  wîQ  entirely  (fis»ppear? 

Accordhtg  to  astr(MioE»ca}  observations  • 
made  at  La  Victoria,  Hacienda  de  Cnra,  Nueva 
Valencia,  and  Guigve,  the  length  of  the  k^e,  in 
it's  prescat  state,  frcM»  Cagua  to  Gnayos,  is  ten 
leagaOf  or  tvcDty-raght  thousand  eight  farmdred 
toiscs.  It's  breadth  is  very  unequal  Ifwejudge 
front  the  latitudes  of  the  mouth  of  the  Rio  Cnra 
and  the  village  oS  Gnâgae,  it  no  where  surpasses 
2^3  leagues,  or  six  thoasand  five  hundred  toises  ; 
most  commonly  it  is  but  four  or  Ave  miles. 
The  dimensions  resulting  from  my  observatioia 
are  much  less,  than  those  hitherto  adopted  by 
the  natms-f-.  It  might  be  thought,  that,  to 
form  a  precise  idea  of  the  progressive  diminu- 
tion of  the  waters,  it  would  suffice  to  compare 
the  present  dimensions  of  the  lake  with  those 
attributed  to  it  by  ancient  chroniclers  ;  by 
Oviedo,  for  instance,  in  his  History  of  the 
Province  of  Venezuela,  pufohshed  about  the 
year  1723.  This  writer,  in  his  emphatic  style, 
gives  *'  this  interior  sea,  this  monstruoso  cuerpo 
de  la  laguna  de  f^atencia^"  fourteen  leagues 
in  le^^  aad    six  in  breadth.      He  relates, 

*  Tbo  hiuerary  distances  from  La  Victoria  to  Cagaa,  as 
well  u  th«ae  frmn  Gsaeara  to  Slocaado  and  to  Los  Gnayoa, 
were  Iftkert  into  consideration.  Angles  were  taheir  at  (he 
bland  of  Cura,  a(  Cabo  Blanco,  and  at  Mocnndo. 

t  Depont,  f  oblige  à  La  Terre  Ferme,  vol,  t,  p.  138^ 
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that  at  a  sniaW  distance  from  the  shore,  the 
lead  finds  no  bottom  ;  and  that  large  floating 
islands  cover  the  surface  of  the  waters,  which 
are  constantly  agitated  by  the  winds*.  No 
importance  can  be  attached  to  estimations, 
which,  without  bdiig  founded  on  any  measure- 
ment, are  e]q)ressed  in  leagues,  léguas^  reckoned 
in  the  colonies  at  three  thousand,  five  thousand, 
and  six  thousand  six  hundred  and  fifty  varag-^-. 
What  is  worthy  of  our  attention  in  the  works  of 
a  man,  who  roust  so  -often  have  passed  over  the 
valleys  of  Ara^a,  is  the  asserUon,  that  the  town 
oîNueva  f^aieticia  de  el  Rey  wd&  built  in  1555, 
at  the  distance  of  half  a  league  from  the  lake  %  ; 
and  that  the  prop(Htion  between  the  length  of 

•  Oviedo,  p.  125. 

t  Scuneo  being  the  first,  and  for  a  long  time  the  only 
pflraoni,  vho  introduced  iato  the  Spanish  colonies  any  preciiie 
ideaa  on  the  utronomical  poiition  and  distances  of  places,  it 
wu  the  Ugua  mtulica  of  8650  vartM,  or  of  28U  toÎMR,  30  in 
s  degree,  that  was  originaUj  nied  in  Mexico  and  Soudi 
America  :  but  this  legua  luiutka  has  been  graduallj  reduced 
to  one  half  or  one  third,  on  account  of  the  slownew  of  tra- 
TellÏDg  across  steep  mountains,  or  dry  and  burning  plaitu. 
Hie  common  people  measure  only  time  direoUy  :  and  then, 
by  arlntrary  hypotheses,  infer  from  the  time  the  space  ot 
gromid  trarelled  over.  Id  the  course  of  my  geognphical 
researches,  I  have  had  frequent  opportunities  of  examtnmg 
the  real  value  of  leagues,  by  comparing  the  itinerary  distance* 
between  points  lying  under  the  same  meridian  with  the 
diftrence  of  ladtndet.  ' 

i  Oviedo,  p.  140, 
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lim  lake,  ftnd  it's  breadth,  is  as  seven  to  three. 
At  present  the  town  of  Valencia  is  separated 
from  the  lake  by  level  ground  of  more  than 
two  thousand  seven  hundred  toises,  which 
Oviedo  would  no  doubt  have  estimated  as  a 
space  of  a  league  and  a  half;  and  the  length 
of  the  basin  of  the  lake  is  to  it's  breadth  as  10 
to  2*3,  or  as  7  to  1-6.  The  appearance  of  the 
soil  between  Valencia  and  Guigue,  the  little  hills 
that  rise  abruptly  in  the  plmn,  East  of  the  Cano 
de  CEimbury,  and  some  of  which  (el  Islote  and 
la  Isla  de  la  Negra,  or  Caratapona)  have  even 
preserved  the  name  of  islands,  sufficiently  prove, 
that  the  waters  have  retired  considerably  since 
the  time  of  Oviedo.  With  respect  to  the  change 
in  the  general  form  of  the  lake,  it  appears  to 
me  improbable,  that  in  the  seventeenth  century 
it's  breadth  was  nearly  the  half  of  it's  length. 
The  situation  of  the  granitic  mountains  of 
Mariaira  and  of  Guigue,  the  slope  of  the  ground, 
which  rises  more  rapidly  toward  the  North  and 
South  than  toward  the  East  and  West,  are 
alike  repugnant  to  this  supposition. 

In  treating  the  long-discussed  question  of 
the  diminution  of  the  waters,  I  couceive  we 
must  distinguish  the  different  periods,  at  which 
the  ânking  of  thar  level  has  taken  place. 
Wherever  we  examine  the  valleys  of  rivers,  or 
the  basins  of  lakes,  we  see  the  ancient  shtnv 
at  great  distances.  No  doubt  seems  now  to  be 
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aitertained,  tfaat  onr  nven  and  lakes  faara 
imdergone  immense  diminutions  ;  bnt  many 
geolo^cal  ùudR  remind  ns  also,  that  these  great 
changes  in  the  distribution  of  the  waters  have 
preceded  all  lùstorical  times  ;  and  that  for  many 
thousand  years  most  lakes  have  attained  a  per- 
manent equihbrium  between  the  produce  ot 
the  water  flowing  in,  and  that  of  evaporation 
and  filtration.  Whenever  we  find  this  equili- 
brinm  broken,  it  will  be  more  prudent  to  ex- 
amine, whether  the  rapture  be  not  owing  to 
.  causes  merely  local,  and  of  a  very  recent  date, 
than  to  admit  an  onintermpted  diminution  of 
the  water.  This  reasoning  is  conformable  to 
the  more  circumspect  method  of  modem  science. 
At  a  time  when  the  [^ysical  history  of  Xbe 
world,  traced  by  the  genius  of  some  eloqaent 
writers,  borrowed  aU  it's  (^rms  from  tbe  fio- 
tions  oi  imagination,  a  new  proof  would  have 
been  found,  in  the  phenomenon  of  which  we 
are  treating,  of  the  contrast  that  these  writers 
were  fond  of  establishing  between  the  two 
continents.  '  To  demonstrate,  that  America  rose 
later  than  Asia  and  Europe  fiY>m  the  bosom  of 
the  waters,  they  wonld  have  cited  the  lake  of 
Tacarigua  as  one  of  those  interior  baùns,  which 
have  not  had  time  to  become  dry  by  the  effects 
of  a  slow  and  gradual  evaporation.  Ï  have  no 
doubt,  that,  in  very  remote  times,  tbe  whole 
valley,  from  the  fool  of  the  mountains  o£ 
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Cocnyia  to  those  of  Torito  and  Nii^na,  and 
from  La  Sierra  de  Manara  to  the  chmn  of 
Guigue,  of  Guacimo,  and  La  I^ma,  vas  fiOed 
with  watN-.  Eruy  where  the  form  c^  tlie  pro- 
montoriea,  and  their  steep  declMtks,  seem  t» 
indicate  the  shore  of  an  alpine  lake^  ami}&r  to 
those  of  Styria  and  Tyrol.  The  same  little 
helidtes,  the  same  valvae,  which  now  lire  in  the 
lake  of  Valencia,  are  found  in  layers  of  three  or 
four  feet  in  the  island/  as  £ftr  as  Turmero  and 
La  Concesiott  near  La  Victoria.  Th^e  Êicts 
undoubtedly  prove  a  retreat  of  the  waters  ;  but 
nothing  indicates,  that  this  retreat  has  continued 
from  that  remote  period  to  our  days.  The 
vaUeys  of  Aragua  are  one  of  the  pEUls  of  Vene- 
zuela the  most  audently  pec^led  ;  and  yet  there 
is  no  mention  in  Oviedo,  or  any  other  old  chio> 
nicler,  of  a  aeasîUe  diminution  of  tlie  lake. 
Oo^t  we  amply  to  suppose,  that  this  phenome- 
non escaped  their  observation,  at  a  time  when  the 
Indian  population  far  exceeded  the  white,  and 
when  the  banks  of  the  lake  were  less  inhabited  f 
Wittûa  half  a  century,  and  particularly  within 
these  thirty  years,  the  natural  desiccation  of  this 
greatbaân  has  excited  general  attention.  We  find' 
vast  spaces  of  land  that  were  formerly  inundated, 
now  dry,  and  already  cultivated  with  plantains, 
sugar-canes,  or.  cotton.  Wherever  a  hut  is 
eneteà  on  the  bonk  (^  the  lake,  we  see  the 
shore  receding  from  year  to  year.  We  discover 
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islands,  which,  in  consequence  of  the  retreat  of 
the  wallets,-  scu'cely  begin  ,to  be  joined  to  the 
continent,  as  the  rocky  island  of  Culebra,  on 
the  Nde  of  Guigne  ;  other  islands  already  form 
promontories,  as  the  Morro,  between  Guigue 
and'  Nneva  Valencia,  and  La  Cabrera,  South- 
East  {^  Mariara  ;  others  now  rise  in  the  islands, 
Mke  scattered  hills.  Among  these  last,  so  easily 
recognised  at  a  distance,  some  are  only  a 
quarter  of  a  mile,  others  a  «league  from' the 
present  shore.  I  shall  cite  as  the  most  remark- 
able 'three  granitic  islands,  thirty  or  forty  toises 
high,  on  tlie  road  from  I-Iacienda  de  Cura  to 
Agnas  Calientes  ;  and  at  the  western  extremity 
of  the  lake,  the  Serrito  de  Don  Pedro,  Islote,  and 
Caratapona.  On  visiting  two  islands  «  en- 
tirely surrounded  by  water,  we  found  in  the 
midst  of  brush-wood,  on  small  flats  of  four,  sbc, 
and  even  eight  toises  height  above  the  sur&ce 
of  the  lake,  fine  sand  mixed  with  helicites, 
anciently  deposited  by  the  waters.  In  each  of 
these  islands  may  be  perceived  the  most  certain 
traces  of  the  gradual  sinking  of  the  waters. 
But  still  Ëirther,  and  this  accident  is  regarded 
by  the  inhabitEints  as  a  marvellous  phenomenon. 


*  Isla  do  Cura,  and  Cabo  Bluico.  Tbe  promootof?  of 
Cabrera  baa  been  cooDected-  with  tbe  ahore  e^er  lioce 
tbe  year  1750  or  1700,  b;  a  vale,  which  b«an  the  oama 
of  Portacbuelo, 
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va  1796,  three  new  ielands  appeared  to  the  East 
of  the  island  Caignif^  In  the  same  direction  as 
the  islands  Bnrro,  Otama,  and  Zorro.  'Hiese 
new  idands,  called  '  by  the  people  los  nuevoê 
Penones,  or  Ua  Aparecidas,  form  a  kind  of  banlu, 
with.snr&ces  quite  flat,  lliey  rose  already,  in 
J800,  more  than  a  foot  above  the  mean  level  vf 
the  waters. 

We  observed  at  the  beginning  of  this  chapter» 
that,  the  lake  of  Valencia,  like  the  lakes  of  the 
valley  of  Meùco  *  forms  the  centre  of  a.  little 
system  of  rivers,  none  of  which  have  any  com- 
munication with  the  ocean.  These  rivers  for 
the  greater  part  deserve  only  the  name -of  tor- 
rents, or  brooks  -f-  ;  they  are  twelve  or  fourteen 
in  number.  Tbe  inhabitants,  little  acquainted 
with  the  effects  of  evaporation,  have  long 
imagined,  that  the  lake  has  a  subterranean 
outlet,  by  which  a  quantity  of  water  runs  out 
equal  to  that  which  0ows  in  by  the  rivers. 
Some  suppose,  that  this  outlet  communicates 
with  grottoes,  which  they  place  at  great  depths  ; 
others  admit,  that  the  water  flows  through  an 
obUque  channel  into  the  basin  of  the  ocean. 
Theae  bold  hypotheses  on  the  communication  . 

*  Before  the  opeuiof  dug  by  tbe  Spaniard!  near  Hoe- 
buetoque,  tad  knowo  hy  the  name  oïDuague  Real. 

i  The  following;  are  tbeir  names  :  Rios  de  Angna, 
TWmera,  Moracay,  Tapatapa,  Agnai  Calientea,  Mariara, 
Con,  Goacara,  Geataparo,  Valcnaia,  Cano  grande  <!• 
Cambory,  &c.  ,,  ,Googlc 
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between  two  iH%hbouriag  baans  have  {nvsented 
tlieiDselves  uoder  every  zone  to  the  ima^ation 
of  the  vnlgar,  as  well  as  to  that  of  Datoral 
philosophers  ;  for  the  latter,  withont  confesdng 
it,  s(Hnetimes  repeat  popular  opioions  in  scien- 
tific lan^a^.  We  hear  of  subterranean  gaife 
and  outl^»  in  the  New  World,  as  on  thé  shoref 
of  the  Caspian  sea,  though  the  lake  of  Taca- 
rigoa  is  two  hundred  and  twenty-4wo  toises 
higher,  and  the  Caspian  sea  fifty-fonr  toises 
lower,  than  the  ocean;  and  though  it  is  well 
known,  that  fiuids  find  the  same  level,  when  they 
communicate  by  a  lateral  cbanneL 

The  changes,  which  the  destrucUon  of  forests, 
the  clearing  of  plains,  and  the  cultivation  of 
indigo,  have  produced  within  half  a  century  in 
the  quantity  of  water  flowing  in  on  the  one 
band  ;  and  on  the  other  the  evaporation  of  the 
kmI,  and  the  dryness  of  the  atmosphere,  present 
causes  sufficiently  powerful  to  explain  the  suc- 
cessive diminution  of  the  lake  of  Valencia.  I 
am  not  of  the  opinion  of  a  traveller,  who  has 
visited  these  countries  since  me  *,  that  "  to  set 

•  Mr.  Depmu  (f^ogage  à  ta  Ttnt  Ferme,  vol.  i,  ft.  139) 
ftdda  :  "  TLe  small  extent  oC  the  surface  of  the  lake"  (it 
amouiita  however  to  106,600,000  square  lobes)  "  renders 
impossible  the  soppositioD,  that  evaporation  alone,  however 
considerable  under  the  tropica,  could  remove  as  much  water; 
as  the  rivers  Tamish."  In  the  sequel,  the  author  bimsel 
seems  to  abandon  "  this  occnit  cause,  the  h^rpothesls  of 
aperture,'' 
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the  mmd  ai.  rest,  and  JEbr  the  honour  cS  aicknce," 
a  subterraneaD  issue  must  be  admitted.  By 
felling  the  trees,  that  cover  the  U^s  and  the 
ùdes  of  moontains,  m^  in  every  climate  pre- 
pare at  once  two  calamities  for  future  generur- 
tioas  ;  die  wanl  of  fiiel,  and  a  scarcity  of  water. 

riB,  by  the  nature  of  thrar  perspiration,  and 
radiatioa  from  their  leaves  in  a  sky  mliiout 
douds,  surround  Uiemsdves  with  an  atmos- 
phère ewatantly  cool  and  misty.  They  affect 
the  cf^iousness  of  springs,  not,  as  was  long 
believed,  by  a  peculiar  attraction  for  th*  vapors 
difiiised  tiirough  the  air,  but  because,  by  shel- 
tering the  soil  from  the  direct  action  of  the  Sun, 
they  dinimsh  the  evaporation  of  the  water  pro-  , 
duced  by  rain.  When  forests  are  destroyed,  as 
tiiey  are  every  where  in  Amaica  by  the  Euro- 
pean planters,  with  an  imprudent  précipitation, 
the  springs  are  entirely  dried  up,  or  become  lest 
abundant.  The  beds  of  the  rivers,  remùning  dry 
during  a  part  of  the  year,  are  converted  into  tor- 
rents, whmever  great  rains  &il  on  the  heights. 
Tbe  sward  and  moss  disappearing  with  Ihe 
brush-wood  from  the  sides  of  the  mountains, 
the  waters  fidling  In  rain  are  no  longer  impeded 
in  thdr  conree  :  and  instead  of  slowly  augment- 
mg  the  level  of  the  rivers  by  progi-rasive  filtreu 
tions,  they  furrow  during  heavy  showers  the 
■ide«  of  the  hiUs,  bear  down  the  loosened  soil, 
and  form  those  sudden  inundations,  that  devas- 
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fate  the  coootry.  Hence  it  results,  that  the 
destruction  of  forests»  the  want  of  permanent 
springs,  and  the  existence  of  torrents,  are  three 
phenomena  closely  connected  together.  Conn- 
tries  that  are  situate  in  opposite  hemispheres, 
Lotubardjr  bordered  by  the  chain  pf  the  Alps, 
and  Lower  Peru  inclosed  between  the  Parifia 
Ocean  and  the  CordiUera  of  tiie  Andes,  exhibit 
striking  proofe  of  the  justness  of  this  assertion  *. 
Till  the  middle  of  the  last  centnry,  the 
mountains  that  surround  the  valleys  of  Aragna 
.  were  covered  with  forests.  Great  trees  of  the 
femilies  of  mimosa,  c^ba,  and  the  fig-tree, 
shaded  and  spread  coolness  along  the  banks  of 
the  lake.  The  pimn,  then  thinly  inhabited,  was 
filled  with  brush-wood,  interspersed  with  trunks 
of  scattered  trees  and  parasite  plants,  envelopped 
with  a  thick  sward,  less  capable  of  emitting 
radiant  caloric  than  the  soil  that  is  cultivated, 
and  therefore  not  sheltered  from  the  rays  of  the 
Sun.  With  the  destruction  of  trees,  and  the 
increase  of  the  cultivation  of  sugar,  indigo,  and 
cotton,  the  springs,  and  all  ihe  natural  supplies 
of  the  lake  of  Valencia,  have  diminished  from 
year  to  year.  It  is  difficult  to  form  a  just  idea 
of  the  enormous  quantity  of  evaporation,  that 
takes  place  under  the  torrid  zone,  in  a  valley 

*  See  niy  political  Essai  on  New  Spain,  vol.  i,  p.  306,  aul 
the  Rtciereia  A  M.  de  Provy  tvr  kt  Crvtt  du  P6. 
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nirrotinded  with  steep  declivities,  where  a  regu- 
lar breeze  and  descending  currents  of  air  are 
felt  toward  evening,  and  the  bottom  of  which  is 
flat,  and  looks  as  if  it  were  levelled  by  the 
waters.  We  have  elsewhere  remarked,  that 
tbe  heat,  which  previdls  throughout  the  year 
al>  Cura,  Guacara,  Nueva  Valencia,  and  on  the 
borders  of  the  lake,  is  the  same  as  that  which 
is  felt  at  midsummer  in  Naples  and  Sicily. 
Tbe  mean  annual  temperature  of  the  valleys  of 
Aragua  is  nearly  25'd°*;  my  hygrometiical 
observations  of  the  month  q(  February,  taking 
the  mean  of  day  and  night,  gave  71*4°  of  the 
hair-hygrometer  -f-.  As  the  words  great  drought 
and  great  humidity  have  no  determinate  signi- 
fication, and  an  air,  that  would  be  called  very 
dry  in  tbe  lower  regions  of  the  tropics,  would  be 
regarded  as  a  humid  air  in  Europe,  we  can 
judge  of  thestf  relations  between  climates  only 
by  comparing  spots  placed  under  the  same 
.  zone.  Now  at  Cumana,  where  it  somietimes 
does  not  rain  during  a  whole  year,  and  where  I 
had  the  means  of  collectiug  a  great  niunber  of 
fay^metric  observations  made  at  different 
hours  of  the  day  and  night,  the  mean  humidity 

*  20-4^  Beanmar.  According  to  Ûut  obserrationa  of  tbe 
month  of  Februar}-,  lO-ô»  R.  ;  and,  at  Camana,  tbis  montb  ii 
0-7'  R.  below  the  mean  tempentare  of  the  year. 

t  TbeaoTl'ieof  appwent  humidî^  cotreapond  to  a  mean 

t«nip«raiaFeofa4-3°.  ^         , 
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of  the  ^r  is  86'';  corresponding  toi  the  meaa 
temperature  of  37*7^  cent.  Taking  into  ac- 
count the  influence  of  tke  rainy  mcmths,  that  is 
to  say,  estimating  the  difference  observed  in 
other  parts  of  South  Ameiica  betwe«n  the  mean 
humidity  of  tike  dry  months  and  theft  of  the 
whole  year;  an  annual  mean  humidity  is  ob- 
t^ned,  for  the  ivUeys  of  Aragna,  at  fmlhest  of 
74°,  the  temperature  being  26*6°.  In  tins  air,  so 
hot,  and  at  the  same  time  so  Uttle  humid,  the 
quantity  of  water  eraporated  is  enormous.  The 
theory  of  Dalton  estimates,  under  the  conditions 
just  stated,  for  the  thickness  d  the  sheet  of 
water  ev^iorated  in  an  hour's  time  0-96  mUl.  or 
S'8  lines  in  twenty-four  hours  *.  Assuming  for 
the  temperate  zone,  for  instanw  at  I^iis,  the 
mean  temperature  to  be  10*6°,  and  the  mean 
humidity  82*,  we  find,  according  to  the  same 
formulae,  0*10  mill,  an  hour,  and  1  line  for 
twenty-four  hours.  If  we  prefer  substituting 
.for  the  uncertïdnty  of  these  theoretical  deduc- 
tions the  direct  results  of  obsereatioa,  we  may 
recollect,  that  at  I^ris,  and  at  Montmorcnci, 
the  mean  annua)  evaporation  was  found  by 
Sedileau  and  Cotte,  to  be  from  92  in.  1  line  to 
38  in.  4  lines.  Two  able  engineers  in  the  South 
of  France,  Messrs.  Clausade  and  Hn,  found, 
that  in  subtracting  the  effects  of  filtrations,  the 

*  Compara,  at  the  end  or  the  fint  book,  «oL  ii,  p.SO. 
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waters  of  the  canal  of  Languedoc,  and  the  hasiu 
.  of  Saint  Ferréol,  lose  every  year  from  0-758  mdt. 
to  0-812  met.  or  from  336  to  360  lines.  Mr.  de 
Pnmy  found  nearly  umilar  resiilts  in  the  Pon- 
tine marshes.  The  whole  of  these  experiments, 
made  in  .the  latitudes  <^  41°  and  49*,  and  at 
10*5°  and  16°  of  mean  temperature,  in<ficate  a 
mean  evi^ration  of  one  line,  or  one  and  three 
tenths,  a  day.  Under  the  trarid  zcme,  in  the 
West  India  iskuids  for  instance,  the  ^ect  of 
evaporation  is  fi^nr  times  as  much,  according 
to  Le  Gaux,  and  double  according  to  Cassan. 
At  Cumana  in  a  place  where  the  atmosphere 
is  &r  more  lofided  with  humidity  than  in  the 
valley  of  Aragna,  I  have  oft^i  seen  evaporate, 
daring  twelve  hours,  in  the  sun,  8*6  miU.^  in  the 
shade  3'4  miU.  ;  and  I  believe,  ihM  the  aumal 
prodoce  of  evaporation  in  the  riven  near  Cn- 
mana  is  not  below  one  hundred  and  thirty 
inches.  Experiments  of  this  kind  are  extremely 
delicate,  bat  what  I  have  related  will  suffice  to 
demonstrate  how  great  must  be'  the  quantity  of 
vapour,  that  rises  from  the  lake  of  Valencia, 
and  from  the  surrounding  coontry,  the  waters 
(^iriiûch  flow  into  the  lake.  I  shall  hare  occa- 
mon  elsewhere  to  resume  thb  subject  ;  for,  in 
a  work  which  £splays  the  great  laws  of  nature 
mider  di&rent  zones,  we  must  endeavour  to 
solve  the  problem  of  the  mean  teimon  o^  the 
vapemrs  ocmtuned  in  the  atmosphere  in  éËÉkiceai 
^2  ,i-,  Google 


latitudes,  and  at  different  heights  above  the 
t\rface  of  the  ocean. 

A  great  number  of  local  circumstances  cause 
the  produce  of  evaporation  to  vary  ;  it  changes 
as  more  or  less  shade  covers  the  basin  of  the 
waters,  with  thâr  state  of  motion  or  of  repose, 
with  their  depth,  and  the  nature  and  c(^ur  of 
their  bottom  :  but  in  general  evaporation  de- 
pends only  on  three  circumstances,  the  tem- 
perature, the  tension  of  the  vapours  contained 
in  the  atmosphere,  and  ■  the  reastance  which 
the  lur,  more  or  less  dense,  more  or  less  agi- 
tated, opposes  to  the  diffusion  of  vapour.  The 
quantity  of  water,  that  evaporates  in  a  ■  ^ven 
spot,  every  thing  else  being  equal,  is  propor- 
tional to  the  difference  between  the  quantity  of 
vapour,  which  the  ambient  air  can  cont^n 
when  saturated,  and  the  quantity,  which  it 
actually  contains.  Hence  it  follows  (as  Mr. 
Daubuisaon  has  already  observed,  in  subjecting 
my  hygFometic  observations  to  calculation)^ 
that  the  evaporation  is  not  so  great  under  the 
torrid  zone,  as  might  be  expected  from  the 
enormous  augmentation  of  temperature  ;  be- 
caiise,  in  those  ardent  climates^  the  mr  is  habU 
tuaUy  very  humid. 

Since  the  increase  «f  agricultural  industry  in 
the  valleys  of  Aragua,  the  little  rivers,  that  run 
into  tlie  lake  of  Valencia,  can  no  longer  be  re>- 
g^rded  as  real  supplies  during  the  ox  montfas 
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BQCceeding  December.  They  remaio  dried  up 
in  the  lower  part  of  their  counsfe,  because  the 
planters  of  indigo,  coffee,  and  sugar-canes,  have 
made  frequent  drmnings  (azequias),  in  order  to 
water  the  ground  by  trenches.  We  may  observe 
also,  that  a  pretty  considerable  river,  the  Rio 
Pao,  which  rises  at  the  entrance  of  the  Llanos,  at 
tiie  foot  of  the  range  of  hills  called  La  Galera, 
heretofore  mingled  it's  waters  with  those  of  the 
lake,  by  uniting  it8«lf  with  the  Cam  de  Cam-^ 
Intry,  wi  ihe  road  from  the  town  of  Nueva  Va- 
lencia to  Guigue.  The  course  of  this  river  was 
tbed  from  South  to  North.  At  the  end  of  the 
seventeenth  century,  the  proprietor  of  a  neigh- 
bouring plantation  thought  proper  to  d^  at  the 
back  of  the  hill  a  new  bed  for  the  Rio  Pao. 
He  turned  the  river  ;  and,,  after  having  employ- 
ed part  of  the  water  for  the  ii-rigation  of  his 
fields,  he  caused  the  rest  to  flow  at  a  venture 
toward  the  South,  following  the  declivity  of  the 
Llanos.  In  this  new  southern  direction  the  Rio 
Pao,  mingled  with  three  other  rivers,  theTinaco, 
the  Guanarito,  and  the  Ctulua,  &Us  into  the 
Portnguesa,  which  is  a  branch  of  the  Apure. 
It  is  a  remarkable  phenomenon,  to  observe,  that 
by  a  particular  disposition  of  the  ground,  and 
the  lowering  of  the  ridge  of  dxvision  toward  the 
South- West,  the  Rio  Pao  separates  itself  from 
the  little  system  of  interior  rivers,  to.iffaich  it 
originally  belonged,  and  for  a  century  past  has 
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commuoicated,  through  the  channel  ot  iho 
Apure  and  the  Oroouoko,  with  the  ocean. 
What  has  been  here  effected  on  a  small  scale 
by  the  hand  of  man.  Nature  often  performs, 
dther  by  progressively  elevating  the  level  of  the 
soi^  or  by  those  fiiUs  of  the  ground,  which  vio- 
lent earthquakes  occasion.  It  is  probable,  that, 
in  the  lapse  of  ages,  several  rivers  of  Soudan, 
and  of  New  Holland,  which  are  now  lost  in  the 
sands,  or  in  inland  basins,  will  open  themselves 
a  way  toward  the  shores  of  the  ocean.  We 
cannot  at  least  doubt^  that  in  both  continents 
there  are  systems  of  interior  rivers,  which  may 
be  considered  as  not  entirely  developed*  ;  and 
which  communicate  with  each  other,  either  in 
the  time  of  great  risings,  or  by  permanent  bi- 
fiircaUoos. 

The  lUo  Pao'  has  scooped  itself  out  a  bed  so 
deep  and  broad,  that  in  the  season  of  runs, 
when  the  Cano  grande  de  Camhtry  inundates 
all  the  land  to  the  North-West  of  Guigne,  the 
waters  of  this  Cam,  and  those  of  the  lake  of 
Valencia,  flow  back  into  the  Rio  Pao  itself;  so 
that  this  river,  instead  of  adding  water  to  the 
lake,  tends  rather  lo  carry  it  away.  We  see 
something  ùmilar  in  North  America,  where 
geogr^hers  have  chosen  to  represent  on  their 
maps  an  imagery  cluàn  of  mountains,  between 

»  Carl  Rater,  Erdkmde,  ToJ.  i,  p.  9U. 
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.the  great  lakes  of  Canada  and  the  country  of 
the  Miamis.  At  the  time  of  floods,  the  waters 
flowing  ioto  the  lakes  conununicate  with  those 
wldch  run  into  the  Missisippi  ;  and  it  is  practi- 
cable to  proceed  by  boats  from  the  source»  of 
the  river  St.  Mary  to  the  Wabash,  as  well  as 
from  the  Chicago  to  the  Illmois  *.  These  ana- 
logous fects  appear  to  me  well  worthy  of  the 
attention  of  bydrographera. 

Hie  land  that  Burronnds  the  lake  of  Valencia 
brîng  entirely  flat  and  even,  what  I  daily  ob- 
served in  the  lakes  of  Meuco  takes  place  here  ; 
a  diminution  of  a  few  inchœ  in  the  level  of  the 
water  exposes  a  vast  extent  of  ground  covered 
viiia  fertile  nat^  and  organic  remiuns.  In  pro> 
portion  as  the  It&M  retires,  the  planters  advance 
toward  the  n^v  sfcore.  -  These  natural  desicca- 
tions, so  important'  to  the  colonial  agricnlture, 
bave  been  eminently  considerate  during  the 
last  ten  years,  in  which  all  America  has  sufiered 
from  great  drooghts.  Instead  of  marking  the 
sinuosities  of  the  present  banks  of  the  lake,  I 
have  advised  the  rich  landholders  in  these 
countries,  to  place  columns  of  granite  in  tlie 
basin  itself  in  order  to  observe  from  year  to 
year  the  mean  height  of  the  waters.  The  Mar- 
qqis  del  Toro  has  undertaken  to  put  this  design 
into  execution,  employing  the  fine  granite  of  the 

*  Dr^e,  Picture  of  Ciiu:ia»ati,  1815,  p.  222. 
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Sierra  de  Mariara,  and  establishing  Ummmeterif 
on  a  bottom  of  gneîis  rock,  so  commoa  in  the 
lake  of  Valencia. 

It  is  impossible  to  anticipate  the  limits,  more 
or  less  nuTow,  to  which  this  basin  of  water  will 
one  day  be  confined,  when  an  equilibrium,  be- 
tween the  streams  âowing  in  and  the  produce 
of  evaporaUon  and  filtration,  shall  be  completely 
established.  The  idea  veiy  generally  spread, 
that  the  lake  will  soon  entirely  disappear,  seems 
to  me  chimeiical.  If  in  consequence  of  gitet 
earthquakes,  or  other  causes  equally  mysterious, 
ten  very  hunud  yetu^  should  succeed  to  long 
droughts  ;  if-the  mountains  should  clothe  them- 
selves anew  with  forests,  and  greaX  trees  over- 
shadow the  shore  and  the  plûns  of  Aragua  ;  we 
should  more  probably  see  the  vohime  of  the 
waters  augment,  and  menace  that  beautiM  cul- 
tivation, which  now  trenches  on  tJie  basin  of 
the  lake. 

While  some  of  the  cultivators  of  the  valleys 
of  Aragua  fear  the  total  dis^peaiance  of  the 
lake,  and  others  it's  return  toward  tbe  banks  it 
has  deserted,  we  hear  the  question  gravely  dis- 
cussed at  Caraccas,  whether  it  would  not  be 
advisable,  in  order  to  give  greater  extent  to 
agriculture,  to  conduct  the  waters  of  the  bka 
into  the  Llanos,  by  dig^;ing  a  canal  towturd  the 
Rio  Pao.     The  possibility*  of  this  enterprise 

*  ne  dfvHtfn^  ridge,  tamely,  that  whkb  divides  the  w«ten 
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cannât  be  denied,  particularly  by  having;  re- 
course to  tunnels,  or  subterranean  canals.  The 
prc^ressive  retreat  of  the  waters  has  given  birth  - 
to  the  beautiful  and  luxuriant  plmna  of  Mara- 
cay.  Cura,  Mocundo,  Gnigue,  and  Santa  Cniz 
del  Escoval,  planted  with  tobacco,  sugar-canes, 
co^e,  indigo,  and  cacao  ;  but  how  can  it  be 
doubted  for  a  moment,  that  the  lake  alone 
spreads  fertility  over  this  country?  Deprived 
of  an  enormous  mass  of  vapours,  which  the  sur- 
face of  the  waters  sends  forth  daily  into  the 
atmosphere,  the  valleys  of  Aragua  would  become 

between  the  nJloys  of  Araj^&  and  the  Uanoi,  lowers  to 
iQtK^  toward  die  Weit  of  Oiiigae,  sa  we  hare  alrcadj 
obserredf  Ibat  there  are  ravines,  which  conduct  the  wa^ 
tan  of  the  Caoo  de  Cambury,  tiie  Bio  Vaieocia,  and  the 
Guataparo,  in  the  time  of  floodi,  to  the  Rio  Pao;  bat  it 
wonld  be  easier  to  open  a  navigable  canal  from  the  lale  of 
Valencia  to  the  Ormtnoko,  by  the  Pao,  the  Portnguesa, 
«nd  the  Apare,  than  to  dig,  a  dnioing  cana}  lerel  with  the 
bottom  of  the  lake.  This  bottom,  according  to  the  sounding, 
md  mj  barometric  measarements,  is  40  toises  less  than  332, 
or  182  above  Uie  surface  of  the  '  ocean.  On  the  road  from 
Guigne  to  the  Llanos,  by  the  lable-land  of  1a  Villa  de 
Cora,  I  fonnd,  to  the  South  of  the  dhUtng  ridge,  and  on  ifa 
■ontbern  declivity,  no  point  of  level  corresponding  to  the  182 
loises,  except  near  San-Joan.  The  absolato  height  of  tUs 
village  is  194  toises.  But,  I  repeat,  that  farther  toward 
the  TVest,  jn  the  coantry  between  the  Cano  de  Cambory 
and  the  sources  of  the  Rio  Pao,  which  I  was  not  able 
to  visit,  the  point  of  lerel  of  the  bottom  of  the  lake  is  much 
%on  toward  tho  HotHt. 

ciqiizodtvGoogle 
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B8  dry  and  barten  as  tbe  stirrou&diiig  momir 
t^ns. 

llie  mean  depth  of  the  lake  is  from  twelve  to 
fifteen  fethoms  ;  the  deepest  parts  are  not,  as  is 
gensrally  admitted,  eighty,  but  thirty-five  w 
Sortj  deep.  Such  ia  the  result  of  soundiogs 
made  with  the  greatest  care  by  Don  Antonio 
Mauzano,  When  yre  reflect  on  the  vast  depths 
of  all  the  lakes  of  Switzerland,  which,  notwith- 
standing thdr  portion  in, high  valleys,  almost 
reach  the  level  of  the  MediterraiKJUi,  it  i^peara 
snrprinng,  that  greater  cavities  ai-e  not  found 
at  the  bottom  of  the  lake  of  Valencia,  which  is 
also  an  Âl(nne  lake.  The  deepest  places  are 
between  the  rocky  island  of  Bu^ro  and  the  point 
oi  Cana  Fistula,  as  opposite  the  high  mountains 
of  Mariara.  But  in  general  the  southern  part 
of  the  lake  is  deeper  than  the  northern:  nor 
must  we  forget,  that,  if  all  the  shores  be  now 
low,  the  south^^  part  of  the  basin  is  the  near- 
est to  a  chiûn  of  mountains  with  abrupt  decli- 
vities  ;  and  we  know,  that  even  the  sea  is 
generally  deepest  where  the  coast  is  elevated, 
rocky,  or  perpendicular. 

The  temperature  of  the  lake,  at  the  surfoce, 
during  my~  abode  in  the  valleys  of  Aragua,  in 
the  month  of  February,  was  constantly  from  23* 
to  23' 7%  consequently  a  Ultle  below  *  the  mean 

•  From  O-ff*  10 1-y. 
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tesi]4)erattu«  of  the  air  ;  eitho-  from  the  effect  of 
evaporation*,  which  carries  off  caloric  from 
the  air  and  the  water  ;  or  because  a  great  mass 
of  water  does  not  follow  with  an  equal  rapidity 
tiw  changes  of  temperature  of  the  atmoephnc, 
and  the  lake  receives  streams,  that  rise  from 
several  cold  springs  in  the  ndghbouriog  moun- 
tains. I  have  to  regret,  that,  notwithstanding 
it's  small  depth,  I  could  not  determine  the 
temperature  of  the  water  at  thirty  or  fwty 
fitthoms.  I  was  not  provided  with  the  thermo- 
metrical  sounding  apparatus,  which  I  liad  used 
in  the  Alpine  lakes  of  Saltzburg'f-,  and  in 
the  Caribbean  sea.  The  experiments  of  Saussure 
prove,  that,  on  both  sides  of  the  Alps,  the  lakes 
that  are  from  one  hundred  and  ninety  to  two 
hundred   and  seventy-fonr  toises  of  absolute 

*  We  ahill  see  beremltfr,  that,  aeeordÎDg  to  obseiratioM 
BMde  at  Ciuoana  on  the  pro^ce  of  eraporation,  the  temper' 
atnre  of  the  water  in  veuels  exposed  to  the  Sud  daring  Bcveo 
or  eight  hoars  coiutant)y  remained,  at  the  end  of  the  experi- 
ment, from  1*  to  1'8*  below  the  temperatani  of  the  air  in 
the  shade. 

+  See  above,  vtd.  i,  p.  3S.  I  made  the  foHowiog  obser* 
vation,  on  the  leth  of  April,  17D8,  at  four  in  the  aAempoa, 
on  the  lake  of  St  Bartholomew,  ia  the  Alps  of  Berchtei" 
gaden,  behind  Faikeastein.  Air,  at  (he  shore,  thenn.  17-7* 
cent,  ;  hair-bjgromeler  S^.  Air  at  the  centre  of  the  lake, 
th.  16°:  hyg-  OB".  Water  of  the  lake,  at  a  dejilh  of  two 
feet,  tb.  7-7'';  at  forty-tvo  feet,  tii.  BiT  ;  at  lixty  feet,  (fa. 
&';  and  in  anotber  place,  at  eighty-foor  foet,  tbenn.  (-0°. 
.,!.,  Google 
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eleTatlon*,  have,  in  the  middle  of  viater^  at 
nine  hundred,  at  six  hundred,  and  sometimes 
even  at  one  hundred  and  fifty  feet  of  d^th,  a 
uniform  temperature  from  4'3  to  6  cent,  deg^rees; 
hut  these  experiments  have  not  yet  been  re- 
peated in  lakes  situate  under  the  torrid  zone. 
The  sb^ta  of  cold  water  in  Switzerland  are  of 
an  enormous  thickness.  They  have  been  found 
so  near  the  surface  in  the  lakes  of  Geneva  and 
Bienne,  that  the  decrement  of  heat  in  the 
water  was  one  centesimal  degree  for  ten  or 
fifteen  feet:  that  is  to  say,  eight  times  more 
rapid  than  m  the  ocean,  and  forty-eight  times 
more  rapid  than  in  the  atmosphere  f-  Under  the 
temperate  cone,  whra%  the  heat  of  the  atmos- 
phere sinks  to  the  freezing  point,  and  far  lower, 
the  bottom  of  a  lake,  even  were  it  not  sur- 
rounded by  gladers  ^id  mountains  cov^ed 
with  eternal  sqow,  must  contain  particles  of 
water,  which,  having  diuing  winter  acquired  at 
the  snrfiice  the  maximum  of  their  density,  be- 
tween 3*4°  and  4*4°,  have  consequently  fallen  to 
the  greatest  depth.  Other  particles,  the  tem- 
perature of  which  is  +  0-S°,  far  from  pkciag 
themselves  below  the  stratum  at  4°,  can  only  - 

*  TfaiB  is  tlie  difiereocê  between  the  absolute  eleratwoa  c»F 
the  Uke  ofOeiiera  and  that  of  Than, 

t  See  ToL  ii,  p.  06  ;  «nd  Arago,  id  the  Anuala  de  Piytique, 
ToL  V,  p,  403. 
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fibd  their  hydroBtatic  equilibrium  above  that 
stratum.  They  will  descend  lower  only  when 
thâr  temperature  is.  augmented  3^  or  4°,  by  the 
contact  of  strata  Jess  oold.  If  water  in  cooliug' 
contÎDued  to  cpndeoBe  its^  uniformly  to  the  • 
freezing  pcdnt,  there  would  be  found  in  very 
deep  lakes,  and  basins  of  water  that  have  no 
communioation  with  each  other,  whatever  were 
the  latitude  of  the  place,  a  stratum  of  water, 
the  temperature  of  which  would  be  nearly  equal 
to  the  maximum  of  reMgeration  above  the 
freerang  piunt,  which  the  lower  re^ons  of  the 
ambient  atmosphere  annually  attfun.  From  this 
considération  it  is  probable,  that,  in  the  pliuns 
of  the  torrid  zone,  or  in  the  valleys  hut  Uttle 
elevated,  the  mean  heat  of  which  is  from  29*5° 
to  27",  the  temperature  of  the  bottom  of  the 
lakes  can  never  be  below  Sl°  or  22°.  If  in  the 
same  zone  the  ocean  contain,  at  depths  of  seven 
or  eight  hundred  fathoms,  waters  the  tranperar- 
ture  of  which  is  at  7°,  th^  is  to  say  twelve  or 
thirteen  d^j^iees  colder  than  the  maximum  of 
the  heat  *  of  the  equinoctial  atmosphere  over 
the  sea,  I  think  it  must  be  considered  as  a  direct 

*  It  il  aUuMt  SDperflnoas  to  obseire,  th|t  t  am  coasidering 
here  oolj'lb&t  part  of  the  atmosphère  Ij'iDg'bD  the  ocean  between  , 
ID'ofNortb  and  10*  of  South  latilnde.  Toward  the  Jiortliern 
limite,  of  the  torrid  todo,  in  the  latitnde  of  SS",  Vhither  the 
Iforth^ winds  bring;  with  an  extreme  rapidity  the  cold  air  of 
Canada,  the  thermometer  Tails  at  aea  u  low  aa  \V,  and  «Ten 

^°''^-    _  -  .,,-,  Google 
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proof  of  a  submarine  current,  carrying  Uie 
waters  of  the  pole  toTard  the  equator.  We  will 
not  here  solve  the  delicate  problem,  m  what 
manner  within  the  trofHCS,  and  in  the  temperate 
zone,  for  example  m  the  C^bbean  sea,  and  ia 
the  lakes  of  Switzerland,  these  inferior  strata 
of  water,  cooled  to  4**  or  7^  act  upon  the  tem- 
perature of  the  stony  strata  of  the  globe  which 
they  cover  ;  and  how  these  same  Btrata,  the 
primitive  temperature  of  which  is  under  the 
tropics  27°,  and  at  the  lake  of  Geneva  10*',  react 
upon  the  half-frozen  waters  at  the  bottom  of  the 
lïdces,  and  d  the  Equinoctial  Ocean.  These 
questions  are  of  the  highest  importance,  both 
with  regard  to  the  economy  of  animala  that  live 
habitually  at  the  bottom  of  fresh  and  salt  waters, 
and  to  the  theory  of  the  disbibutioh  of  heat  in 
lands  surrounded  by  vast  and  deep  seas.  - 

The  lake  of  Valencia  is  full  of  islands,  which 
embellish  the  scenery  by  the  picturesque  form 
of  their  rocks,  and  the  appearance  of  the  vege- 
tation with  which  they  are  covered.  This  is  an 
advantage,  which  this  tropical  lake  possesses 
over  those  of  the  Alps.  The  islands  are  fifteen 
in  number  distributed  in  three  groups  *  ;   no 

*  "ns  ^itioD  of  tfaeie  iatawli  ia  u  fbUowa  :  to  the 
Korth,  near  tbe  ibon,  Itla  de  Cwa  ;  la  tbe  Sonllt-Eut, 
Burro,  Bono,  OtOÊ^t  Sorro,  Catgwo,  Ntuvu  Pomm*  or  tbe 
noT  Apartadv  ;  to  the  North.  Wett,  Cabo-Bimca,  ta  Ua  de 
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longer  reokoohig  Morro  and  Cabrera,  which 
are  already  joined  to  the  shwe.  Thejr  are  partly 
cultivated,  and  extremely  fertile  on  account  of 
tJw  vapoors,  that  rise  from  the  lake.  Burro, 
the  largest  of  these  isUuuls^  is  two  miles  in 
length  ;  and  even  inhabited  by  some  families  of 

■  Mestizoes,  who  rear  goats.  These  smiple  men 
seldom  TÎalt  the  shore  oi  Mocundo.  To  them 
the  lake  appears  of  immense  extent  ;,  they  have 
plantainB,  cassava,  milk,  and  a  little  fish.  A  hut 
oonstracted  of  reeds  ;   hammo^s  woven  with 

-  the  cotton,  wMcb  the  neighbouring  fields  pro- 
duce ;  a  laig«  stone,  on  which  the  fire  is  made, 
the  ligneous  froit  of  the  tutuma,  in  which  they 
draw  water  ;  constitute  tlieir  d(Hnestic  establish- 
meat.  llie  old  Mestizo,  who  o^red  some  of 
the  milk  of  his  goats,  had  a  beautiful  daughter. 
We  learned  from  our  guide,  that  solitude  had 
rendered  Mm  as  mistrustihl,  as  he  might  perhaps 
bave  been  made  by  the  society  of  men.  llie  day 
bdbre  our  arrival,  some  spMtsmen  had  visited 
the  island.-  They  were  surprised  by  the  night  ; 
and  pref^red  sleeping  in  the  open  air  to  return- 
ing to  Mocimdo.  This  news  spread  alarm 
throughout  the  island.  The  fether  obhged  the 
young  girl  to  chmb  up  a  very  lofly  zamang  or 

jiwtt,»oà  CkmAtrg;  tothe SooA-Wert, Bruohi  tcùACulOra. 
Is  Ike  centre  of  the  lake,  rise,  like  slwBbor  mnll  dutadwd 
racks,  Vagre,  Fraile,  Pauuco,  and  Pm  de  Axuear, 

I  .Google 
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Acacia,  which  grows  in  the  plain,  at  some  dis- 
tance from  the  hut-;  wtule  he  stretched  himself 
at  the  foot  of  the  tree,  and  (fid  not  pennit  lus 
daughter  to  descend,  till  the  sportsmen  had  de- 
parted. IVavellers  hare  not  always  found  this 
timorous  watchMness,  this  great  austerity  of 
manners,  among  the  inluibitants  of  islands. 

The  lake  is  in  general  well  stocked  with  fish  ; 
though  it  fumishee  only  three  kinds,  the  flesh  of 
which  is  soft  and  insipid,  the  guavina,  the  vagra, 
and  the  tardina.  The  two  last  descend  into 
the  lake  by  the  streams  that  flow  into  it.  The 
guavina,  of  which  I  made  a  drawing  on  the 
spot,  is  twenty  inches  long,  and,  3'5  thick.  It 
is  perhaps  a  new  spedes  of  the  genus  erythrina 
of  GronoTins.  It  has  large  ùlvery  scales,  edged 
with  green.  This  ash  is  extremely  voracious, 
and  destroys  the  other  kinds.  The  fishermen 
assured  us,  that  a  small  crocodile,  the  bava  •, 
which  often  approached  us  when  we  were  batlûng, 
contributes  also  to  the  destruction  of  the  fish. 
We  nevCTCOidd  succeed  in  procuring  tiiis  reptile, 
so  as  to  examÎDe  it  near  :  it  generally  attûns 

*  Ths  bma,  or  bereiUa,  U  very  cfflumoa  tX  Bordonu,  neir 
Cumana.  See  above,  roL  ii,  p.  47  and  211.  The  name  of 
bat:a  (baoeuÊt)  baa  aiogularly  misted  Mr.  Depona  ;  he  takes 
tbii  reptile  for  a  fifh  of  onr  aeas,  Ibe  hlemitu  pholit.  (VoyH!' 
à  la  Terra  Feme,  toL  n,  p.  142).  [The  tienma  pkeUt,  amoaUi 
Uenny,  ia  caUed  by  thé  French  baimm  (ilarerer),  ù  %aiiiah 
£.160. -Ed.] 
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only  three  or  four  feet  in  length.  It  is  said  to 
be  very  harmless  ;  it's  habits  however,  as  well  as 
it's  form,  much  reeemble  those  of  the  aUigator, 
or  crooodilus  acutos.  It  swims  io  such  a  man- 
'  ner  as  tx^  show  only  the  point  of  it's  snout,  and 
tiie  extremity  of  it's  tail  ;  and  places  itself  at 
mid-day  on  the  bare  beach.  It  ia  certmnly  n&- 
ther  a  monitor  (the  real  monitors  living  only  in 
the  old  continent),  nor  the  sauvegarde  of  Seb^ 
(laceria  teguim),  which  dives,  and  does  not' 
swim* ,  Other  travellers  will  decide  that  ques_ 
tloD  ;  we  shall  -here  content  ourselves  with  ob- 
serving, it  is  somewhat  remarkable,  that  the 
lake  of  Valencia,  and  the  whole  system  of  small 
rivers,  which  flow  into  it,  have  no  lai^  alligators, 
though  this  dangerous  animal  ahounda  a  few 
leagttes  off  in  the  streams,  that  flow  either  into 
the  Apure,  or  the  Oroonokp,  or  immediately  into 
the  Caribbean  sea,  between  Porto  Cabello  fvid 
La  Guayra. 

In  the  islands  that  rise  like  bastions  in  the 
midst  of  the  waters,  and  wherever  the  rocky 
bottom  of  the  lake  is  visible  to  the  eye,  I  recog- 
nized a  uniform  direction  «I*  in  the  strata  of 
gndss.  This  direction  is  nearly  that  of  the 
chuns  of  mount^ns  on  the  North  and  South  of 

•  Cavier,  Rrgae  animal,  1817,  Tol.  li.  p.  2«,  27. 

t  Direction  of  the  rock  bor.  3—4.  Dip  toward  Ifae  N'orlh- 
Wesl.  llie  motiiitaii»  of  the  coast,  aod  thoie  of  JLa  VilU  de 
Cura,  Uo  W.  S.  W.  ud  E.  N.  E. 
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tlie  lake.  In  the  lulls  of  Cubo  Blanco^  aognlar 
masses  of  opakc  quartz,  scarcely  traiulucitl  on 
tbe  edges,  and  varying  (nxa  g^y  to  deep  black, 
are  found  amid  the  gneiss.  It  passes  Bome- 
tlmes  into  hornstein,  sometimes  into  kiesel~ 
schiefer  (schistoid  jasper).  I  do  not  think  it 
constitutes  a  vdn.  The  waters  of  the  lake  * 
decompose  the  gneiss  by  erosion  in  a  very  extra- 
ordinary manner.  I  have  found  parts  of  it 
porous,  almost  cellalar^  and  split  iu  the  îovni  of 
eanliâôwers,  fixed  on  gneiss  perfectly  compact, 
Perb^>s  the  action  ceases  with  the  movement  of 
the  waves,  and  the  alternate  contact  of  air  and 
water. 

.  Ute  isjand  of  Chamberg  la  remarkable  for  itf» 
height.  It  is  a  rock  of  gneiss,  with  two  sumRyttf 
joined  in  the  form  of  a  saddle,  ajid  raised  two  hun- 
dredfeet.abovethesnr&ceofthewatw.  Hie  slope 
of  thia  rock  is  barren,  and  can  scarcely  suppcnrt 
a  few  plants  of  clusia  with  large  white  flowers. 
But  the  view  oî  the  lake,  and  of  the  richly  cul- 
tivated neighbouring  valleys,  is  admirable  ;  par- 
ticularly aQer  suoBet,  when  thousands  of  aqiw- 

*  Tbo  watwof  tbs  lake  ù  not  »t3X,  u  is  aasarted  »t  C»- 
raccu.  It  may  be  drunk  vithoat  hanng  been  filtered.  On 
evaporation  it  leaves  a  very  small  reaiduom  of  carbonat  of 
lime,  and  periiaps  a  little  nitr&t  of  [wtaBh.  It  is  even  Mr- 
prising,  that  an  ialaatl  lake  sbonld  not  be  richer  in  aloaltne 
and  earthy  saltji,  acquired  from  the  seighbonnng  soils. 
Haltfi/.  Phil.  Tran».  1715,  p,  2&S.  _ 
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tic  birds,  herons^  flamingoes,  and  wild  ducks, 
cross  the  lake  to  roost  in  the  islimds,  and.  the 
twoad  zone  of  mountains,  that  aurround  the 
horizon,  itr  covered  with  fire.  'The  inhabitants, 
88  we  have  already  mentioned,  bum  the  raea-  ' 
dowB  in  order  to  produce  fresher  and  finer  grass. 
Gramineous  plants  abound,  especially  at  the 
Erammit  of  the  chain  ;  ïind  those  vast  conflagra- 
tions extend  sometimes  over  a  length  of  a  thou- 
sand tmses,  and  appear  Jike  streams  of  Ipra 
orerflowing  the  ridge  of  the  mountidns.  When 
reposing  on  the  banks  of  the  lake  in  one  oS  those 
beantifiil  evenings  peculiar  to  the  tropics,  to 
enjoy  the  soft  freshness  of  the  mr,  it  is  delight- 
ful to  contemplate,  in  the  w&ves  that  beat  the 
shore,  the  image  ot  the  red  fires  that  inflame 'the 
hoiizva. 

Among  the  plants,  which  the  rocky  islands  of 
the  lake  of  Valencia  prodnce,  many  have  been 
believed  to  be  pecnhar  to  tlièse  spots,  because 
till  now  tbey  have  not  been  discovered  eke- 
where.  Such  are  the  papaw-lree»  of  the  lake  ; 
and  the  love-^ples*  cf  the  island  'of  Cura. 
The  latter  differ  from  oar  solanum  lycopern- 
cum  ;  their  fruit  is  round  and  small,  but  has  a 

*  The.  tomatoes  are  cnltinted,  m  well  u  the  papaw-trae 
of  the  lake,  in  the  Botanical  Oardeo  ot  Berlin,  to  «hioh  I  had 
sert  some  seeds.  Mr.  WilliTeaow  has  described  and  deline- 
ated tbia  solanum,  under  the  name  of  solanum  HumboldtUr 
in  tha  Bortut  Brral.,  p.  27,  tab.  Î7. 
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fine  flavour  ;  they  are  now  colUvated  at  La  Vic- 
'  toria,  at  Nueva  Valencia^  and  every  where  in 
the  valleys  of  Aragua.  The  papaw-tree  {papaya 
de  la  lagunaj  abouods  also  in  the  island  of  Cnra, 
and  at  Cabo-blanco;  it's  trunk  shoots  higher 
than  that  of  the  common  papaw  (carica  papaya),- 
but  it's  fruit  is  only  half  as  large,  perfectly 
spherical,  without  projecting  ribs,  and  four  or 
five  inches  in  diameter.  When  cut  open,  it  is 
found  quite  filled  inth  seeds,  and  vrithout  those 
hollow  places,  which  occur  constantly  in  the 
common  papaw.  The  taste  of  this  fruit,  of 
which  I  have  often  eaten,  is  extremely  sweet  ». 
I  know  not  whether  it  be  a  variety  of  the  carica 
microcarpa,  described  by  Jacquin. 

The  environs  of  the  lake  are  unhealthful  only 
in  times  of  great  drought,  when  the  waters  in 
thôr  retreat  leave  a  mnddy  sediment  exposed  to 
the  ardour  of  the  Stm.  The  banks,  shaded  by 
tufts  of  coccoloba  barbadensis,  and  decorated 
with  fine  lilaceous  plants  •\-y  remind  us,  by  the 
appearance  of  the  aquatic  vegetation,  of  the 
marshy  shores  of  our  lakes  in  Europe.  We  find 
there,  pondweed  (potamogeton),  chara,  and 
cat's-tails  three  feet  high,  which  it  is  diffi- 
cult not  to  confound  with  the  typha  angustifolia 

*  They  attribute  to  tbem  a  binding  quality,  and  th«  peo- 
ple call  them  iapaatl». 

f  Pancratium  undnlattim,  amuyllis  rcttom.  Se«  oar 
}r(>v.Gn.,  T<4.i,  p.S78. 
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oF  our  marshes.  It  \s  only  after  a  careful  exa^ 
mioation^  that  we  recognize  each  of  these  plants 
for  distinct  species  *,  peculiar  to  the  new  con- 
tinent. How  many  plants  of  the  Straits  of  Ma- 
gellan, of  Chili,  and  the  Cordilleras  of  Quito, 
have  anciently  been  confounded,  on  account  of 
their  anal<^  in  form  and  appearance,  with  the 
productions  of  the  north»^  temperate  zone  ! 

The  inhabitants  of  the  valleys  of  Aragua  often 
inquire,  why  the  southern  shore  of  the  l^e, 
particularly  the  Sonth-West  part  toward  Agua- 
cates,  is  generally  more  shaded,  and  of  fr^esher 
verdure,  than  the  northern  side.  We  saw,  in  the 
month  of  February,  muiy  trees  stripped  of  th«r  ■ 
foliage,  near  the  Hacienda  de  Cura,  at  Mocundo, 
and  at  Guacara;  while  to  the  Scmth-East  of 
Valencia  every  thing  presaged  the  approach  of 
the  rwns.  I  believe,  that  in  the  early  part  of 
the  year,  when  the  Sun  has  southern  declination, 
the  hills  that  surround  Valencia,  Guacara,  and 
Cura,  are  scorched  hy  the  ardour  of  the  solar 
rays  ;  while  the  southern  shore  receives  with 
the  breeze,  when  it  enters  the  valley  by  the 
Abra  de  Porto  CaheUo,  an  air  that  has  crossed 
the  lake,  and  is  loaded  mth  aqueous  vapour. 
On  this  southern  shore,  near  Guaruto,  the  finest 
plantations  of  tobacco  in  the  whole  province  are 

■  PotamogetoD  ltMÙf<4imt,  chara  comprata,  tj'pha  laitdfoSti. 
lb.  foL  i,  p.  45,  83,  and  370, 
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found.  They  are  distinguished  by  the  names  of 
primera,  segunda,  and  tercerafunàachn.  From 
the  oppressive  monopoly  of  the  royal  farm, 
which  we  have  already  noticed  in  describing  the 
town  of  Cumanacoa*,  the  inhabitants  of  the 
province  of  Caraccas  are  aUowed  to  cultivate 
tobacco  only  in  the  valleys  of  Aragua  (atGuaruto 
and  Tapatapa),  and  in  the  Llanos,  near  Uritucu. 
The  produce  of  the  sale  is  from  five  to  fflx  hun- 
dred thonsQnd  {nastres  ;  but  the  administration 
of  the  &rm  is  so  enormously  expensive,  that  ii 
absorbs  neaiiy  tvo  hundred  and  thirty  ^oiisand 
piastres  a  year,  l^e  capitania-general  of  Car- 
raccas,  from  the  extent  and  excellent  quality  of 
it's  soil,  could  furnish,  as  well  as  the  island  of 
Cuba,  all  the  mtu'kets  of  Europe  ;  but  in  it's 
present  state  it  receives  tobacco  from  Brazil, 
smuggled  by  way  of  the  Rio  N^o,  the  Cassi- 
qmare,  and  the  Oroonoko  ;  and  from  the  pro- 
vince of  Pore,  by  the  Casanare,  the  Ariporo,  and 
the  Rio  Meta.  Such  are  the  fatal  effects  of  a 
prohibitory  system,  which  opposes  the  progress 
.  of  agriculture,  diminishes  the  riches  of  nature, 
and  attempts  in  vain  to  separate  countries  tra- 
versed by  the  same  rivers,  and  the  limits  of 
which  are  confounded  together  in  uninhabited 


Among  the  rivers  flowing  into  the  lake  of 

•  C3i.  vi.  vol.iiii  p.  67. 
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Valencia   some    owe   their    ori^n   to  thermal 

■  springs,  and  deserve  particular  attention.  These 
springs  gush  out  at  three  points  of  the  granitic 

Cordillera  of  the  coast  ;  near  Onoto,  between 
Turmero  and  Maracay;  near  Mariara,  to  the 
North-Eafit  oi  the  Hacienda  de  Cura  ;  and  near 
I^as  Trincheroa,  on  the  road  frtan  Nuera  Valen- 
cia to  Porto  Cafoello.  I  could  examine  with  care 
<»ily  the  ph^ioal  and  geological  relations  of  the 
thermal  waters  of  Mariara  and  Las  IVinche- 
ras.  In  going  up  the  small  river  Cura  toward 
it's  source*  the  mount^ns  of  Meiiara  are  seen 
advancing  into  the  plain  in  the  form  of  a  vast 
amphitheatre,  composed  of  perpendicular  rocks, 
crowned  by  peaks  with  rugged  sumnuts.  The 
central  point  of  the  amphitheatre  bears  the 
strange  name  of  the  DeviFs  Wall  or  Nook 
(Rincon  del  Diablo).  The  range  stretching  to 
the  East  is  called  El  Chaparro  ;  that  to  the 
West,  Las  Vtruelas.   These  rocks,  hi  ruins,  com- 

^mand  the  plain  ;  they  are  composed  of  a  coarse- 
grained granite,  nearly  porphyritie,  the  yellowish 
white  feld-spar  crystals  of  which  are  more  than 
an  inch  and  a  half  long.  The  mica-  is  rare  in 
than,  and  of  a  fine  silvery  lustre.  Nothing  can 
be  more  picturesque  and  solemn  than  the  aspect 
of  this  group  of  mountains,  half-covered  with 
vegetation.  The  peak  of  Calavera,  which  . 
unites  the  Devits  IVall  to  Chapajro,  is  visible  , 
from  afat.    In  it  the  granite  is  separated  by  per- 
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pendicular  fissures  into  prismatic  maâses.  It 
would  seem  as  if  the  primitive  rock  were 
crowned  with  columns  of  basaltes.  Id  the  time 
of  rains,  a  considerable  sheet  of  water  rushes  in 
the  form  of  a  cascade  from  these  cliffs.  The 
mountains  connected  toward  the  East  with  the 
Devits  fVall  are  much  less  lofty,  and  conuùn, 
like  the  promontory  of  La  Cabrera^  and  the 
little  distinct  hills  in  the  plain,  gnass  and  mica- 
slate,  including  garnets. 

It  is  in  these  lower  mountains,  two  or  three 
nules  North-East  of  Mariara,  we  find  the  ravine 
of  hot  waters,  quebrada  de  aguas  ctdientes.  This 
ravme,  running  N.  75° -W.,  contains  several 
small  basins.  Of  these  the  two  nppiermost, 
which  have  no  communication  with  each  other, 
are  only  eight  inches  in  diameter  ;  the  three 
■  lower,  irom  two  to  three  feet.  Thdr  depth 
varies  fvoia  three  to  fifteen  inches.  The  tem- 
perature of  these  different  ftinnelB  (pozos)  is 
from  56°  to  59°  cent.  ;  and,  what  is  remarkable, 
the  lower  funnels  are  hotter  than  the  upp^, 
though  the  difference  of  the  level  is  only  seven 
or  «ght  inches.  The  hot  waters,  collected 
together,  form  a  little  rivulet,  (rio  de  aguas  caU- 
enfes,y  which, thirty  feet  lower,has  a  temperature 
of  only  48°.  In  the  seasons  of  great  drought  *, 
the  time  at  which  we  visited  the  raving  the 

•  The  18lB  Febmary,  1800. 
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^ole  foody  of  tbe  thermal  waters  forma  a  sec- 
tion of  only  tweoty-six  square  inches.  This  is 
considerably  au^^ented  in  the  rainy  season  ; 
the  rivnlet  is  then  transformed  into  a  torrent, 
and  it's  heat  diminishes  ;  for  it  appears^  that 
the  hot  springs  themselves  are  subject  only  to 
imperceptible  variations.  All  these  springs  are  ' 
slightly  impregnated  with  sulphuretted  hydrogen 
gas*.  The  smell  of  rotten  eggs,  peculiar  to  this 
gas,  can  be  percdved  only  by  approaching  very 
near  the  springs.  In  one  of  these  wells  only, 
the  temperature  of  which  is  56'2°,  an  extrica- 
tion of  bubbles  of  air  occurs,  and  takes  placeat 
nearly  regular  intervals  of  two  or  three  minutes. 
I  observed,  that  these  bubbles  constantly  rose 
from  the  same  points,  which  are  four  in  number  ; 
axid  that  it  was  not  possible  to  change  the 
places,  from  which  the  gas  is  emitted,  by  stir- 
ring the  bottom  of  the  basin  with  a  stick.  These 
places  correspond  no  doubt  to  holes  or  fissures 
in  the  gneiss  ;  and  indeed  when  the  bubbles  rise 
from  one  of  the  apertures,  the  emission  of  gas 
follows  instantly  from  the  other  three.  I  could 
not  succeed  in  inflaming  the  small  quantities  of 
gas,  that  rise  above  the  thermal  waters  ;  or  those 
which  I  had  collected  in  a  glass  vial  held  over 
the  springs,  an  operation  that  excited  in  me  a 
nausea,  caused  less  by  the  smell  of  the  gas,  than 

f  H^droiotphnric  acid. 
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by  Uie  exceasive  heat  (ffevùUng  in  this  ravine. 
Is  this  sulphuretted  hydrogen  mixed  with  s 
great  proportion  of  carbonic  acid,  or  of  atmoi- 
{^eric  ^r  ?  I  am  doubtful  of  the  first  of  these 
mixtures,  though  so  common  in  thermal  waters 
(at  Aix  la  Chapelle,  Enghien^  and  Bareges). 
Thé  gas  collected  in  the  tube  of  Foatana's  eudi- 
ometer had  been  shaken  for  a  long  time  with 
water.  The  small  basins  are  corered  mth  a 
light  pellicle  of  sulphur,  d^Msited  by  the  sul- 
phuretted hydrogen  in  it's  slow  combustion  in 
contact  with  the  atmospheric  oxygen.  A  (ew 
plants  near  the  springs  were  incrosted  with 
sulphur.  This  depo8tte.is  scarcely  yisible,  when 
the  wato-  of  Mariara  is  suffered  to  cool  in  an 
open  vessel  ;  do  doubt  because  the  quantity  of 
disengaged  gas  is  very  small,  and  is  not  renewed. 
The  water  when  cold  g^ves  oo  precipitate  with 
a  solution  of  nitrat  of  copper  ;  is  destitute  of 
flavour,  and  very  drinkable.  If  it  ooiitmn  any 
saline  substances,  for  example,  sulphat  of  soda, 
or  of  magnesia,  their  quantities  must  be  very 
insignificant. .  Bang  almost  destitute  of  chemical 
tests  *,  we  contented  ourselves  with  filling  two 

*  A  small  cue,  contiùning  acetat  oflend,  nitrat  of  siker, 
alcoliol,  pniBsiat  of  potjub,  d'c,  h&d  been  left  by  mùiake  at 
CumariB.  I  evaporated  aomc  of  the  water  of  Mariara,  and 
it  yislded  onljf  a  very  sroall  reiidQDDi,  whkh,  digested  with 
BÎtrio  acid,  appeared  to  t;oataiii  only  a  little  silica  and 
«traclire  vegetable  inatteh 
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bottles  at  the  very  source,  which  were  sent, 
along  with  the  nourishing  milk  of  the  tree  called 
uflca,  to  Messrs.  Fourcroy  and  Vauquelid,  by 
the  way  of  Porto-Cabello  and  the  Havannah. 
This  purity  in  hot-  waters  issuing  immediately 
from  granitic  mountcuns  is  one  of  the  most  cu- 
rious phenomena,  which  the  two  continents 
^play*.  How  can  we  explain  the  origiD  of 
the  hydrosolphoretted  gas?  It  cannot  proceed 
bom  the  deoompontion  of  sulpfanrets  of  iron,  or 
pyritic  6tr&t&..  Is  it  owing  to  sulpburets  of  cat- 
(nnm,  of  jotiagsesium,  or  other  earthy  metaUoidg, 
coDtfuned  in  the  interior  of  our  planet,  under 
it's  rocky  a«d  oxidated  crust  ? 

In  the  ravine,  of  the  hot  waters  of  Mm-iara, 
amid  litUe  ibanels  Hie  temperature  of  which 
rises  from  66°  to  59^,  two  species  of  aquatic 
plants  vegetate  ;  the  one  is  membranaceous,  and 
contains  bubbles  of  ^r  ;  the  other  has  paraHd 
fibres^.  The  first  much  resembles  the  ulva 
labyrintlûformis  of  VandelU,  which  the  thermal 
waters  of  Europe  fiimisb.  At  tb«  island  of  Am- 
sterdam Mr.  Barrow  J  has  seen  tufts  of  lycopo- 

*  In  the  ancient  continent  warm  waters  equally  pure  are 
found  goshiog  out  from  the  granites  of  Portugal,  and  thos^ 
of  Cantal,  In  Italy,  the  Pisciarelli  of  the  lake  Agnaoo  have 
■  tempwatare  «qnal  to  08' cent  Are  these  pare  waters  the 
pMduGt  of  coailaaKd  vapours  T 

f  CtHf/erva  f  Jibrota,  taett  viridit,  J^rit  paralklU,  indiviiU, 
apeem  vernu  atleiuuitit. 

t  Voyage  to  Cochincliina,  p.  143. 
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,  dium  and  marchantia  ia  places,  where  the  heat' 
of  the  soil  was  far  greater.  Such  is  the  effect  of 
aa  habitual  stimulus  on  the  organs  of  plants. 
The  waters  of  Mariara  contîùn  no  aquatic  insects. 
Frogs  are  found  in  them,  which,  chased  by  ser- 
pents, have  leaped  into  the  funnels,  and  there 
peiished. 

South  of  the  ravine,  in  the  pl^  that  extends 
toward  tiie  shore  of  the  lake,  anotb»*  hydro- 
Btdphnrons  spring  gushes  out,  less  hot,  and 
more  feebly  impregnated  with  gas.  The  crevice, 
whence  this  water  issues,  is  sbc  toises  higher 
than  the  funnel  just  described.  The  thermo- 
meter did  not  rise  in  the  crevice  above  42".  The 
water  is  collscted  in  a  basin  surrounded  by  large 
trees,  nearly  circular,  from  fifteen  to  »ghteen 
feet  diameter,  and  three  feet  deep.  The  unhappy 
slaves  throw  themselves  into  this  bath  at  the 
end  of  the  day,  when  covered  with  dust,  having 
worked  in  the  ndghbouring  fields  of  indigo  and 
sugar-canes.  Though  the  water  of  this  bono  is 
habitually  trom  12"  to  lfi°  hotter  than  the  Mr, 
the  Blacks  call  it  refreshing  ;  because  in  the 
torrid  zone  this  term  is  used  for  whatever  re- 
stores strength,  calms  the  irritation  of  the  nerves, 
or  causes  a  feeling  of  comfort.  We  ourselves 
found  the  salutary  effects  of  the  bath.  We  hung 
our  hammocks  firom  the  trees  that  shade  the 
basin,  and  passed  a  whole  day  in  this  charming 
spot,  which  abounds  in  plants.    We  found  near 
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the  bono  of  Mariara  '  the  volador  or  gyroearpus. 
The  winged  fruits  of  this  large  tree  turn  like  a 
fly-wheel,  when  they  fall  from  their  stalk.  On 
shaking  the  branches  of  the  volador,  we  saw  the 
air  filled  with  it's  fruits,  the  simultaneous  fall 
of  which  presents  the  most  singular  spectacle. 
The  two  membranaceous  and  striated  wings  are 
turned  so  as  to  meet  the  air,  in  filing,  at  an 
angle  of  45*.  Fortunately  the  fruits  we  gathered 
were  at  their  maturity.  We  sent  some  to 
Europe,  and  they  have  germinated  in  the  gar- 
dens of  Berlin,  Paris,  and  Malmaison.  The 
nomerous  plants  of  the  volador,  now  fonnd  in 
hot-houses,  owe  their  origin  to  the  only  tree  of 
the  kind  found  near  Mariara.  The  geographical 
distribution  of  the  different  species  of  gyroearpus, 
which  Mr.  Brown  considers  as  a  laurinea,  is 
very  singular.  Jacquin  saw  one  species  near 
Carthagena  in  America  *.  This  is  the  same 
which  we  met  vnth  agtâa  in  Mexico,  near 
Zumpango,  on  the  road  from  Acapulco  to  the 
capital-^.    Another  species,  that  grows  on  the 

•  Jacq.,Hùt.Jmer.,i.^'76,{.80.  This  U  the  gyrooarpm 
iftcqnini  of  Onrtner  (De  Fnict,  t  97,  toI.  ii,  p.  02),  or 
gyrocarpiiB  americuias,  Wiild. 

t  The atûrea^of  Mexico caHed  it  quillaaxfti,-  IsBWSome 
of  it's  j'oabg  Imtcb,  vith  three  nnd  five  lobes  ;  tbe  fall  grown 
leaves  are  in  the  Tonn  of  a  heart,  and  coDStaotly  with  three 
kbet.  We  nerer  met  with  tbe  volatlor  in  flower  Meairs. 
Sesse  and  Mocioo  have  drawings  of  il. 
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mountaios  of  Coromandel  *,  has  been  described 
by  Roxburgh  :  the  third  and  fourth  f  grow  in 
the  southern  hemisphere,  on  the  coaats  of  New 
HoUand. 

After  getting  out  of  the  bath,  while,  half- 
wrapped  in  a  sheet,  we  were  drying  ourseWes  in 
the  Sun,  according  to  the  custom  of  the  conntiy, 
a  little  man  of  the  mulatto  race  approached  4s. 
After  bowing  gravely,  he  made  us  a  long  speech 
on  the  virtues  of  the  waters  of  Muiara,  on  the 
numbers  of  sick  by  whom  they  have  beenvisited 
for  .some  years  past,  and  on  the  fortunate  situa- 
tion of  the  springs  between  two  towns,  Valencia 
anû  Caraccas,  where  the  neglect  of  moral  con- 
duct is  encreasing  every  day.  He  showed  us  his 
bouse,  a  little  hut  covered  with  palm-leaves,  and 
situate  in  an  encloaure  at  a  small  distance,  on 
the  bank  of  a  rivulet,  that  communicates  with 
the  bath.  He  assured  As,  that  we  should  there 
find  all  the  conyenieneeB  of  life  ;  nail^  to  suspend 
our  bammocks,ox-le&ther  to  stretch  over  benches 
made  of  reeds,  earthen  vases  always  filled  with 
cool  water,  and  what,  after  the  bath,  wonld  be 
most  salutary  to  us  of  all,  those  great  lizards 
(iguanas),  the  flesh  of  which  is  known  to  be  a 
refreshing  aliment.    We  judged  from  his  hft- 

*  Roxb.  Coram.,  I,  pi.  1. 1.  Tbii  ia  the  gyrocarpuftBUticoB, 

wira. 

+  G.  sphenopterna,  and  g.  ragotaa.  (Brown,  Profc 
voI.l,p,40S). 
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raiigae,-tfaat  the  poor  man  took  ue  for  sick 
persons,  who  were  come  to  stay  near  the  spriag-. 
His  counsels  !Uid  ofiers  of  hospitality  were  not 
altogether  disinterested.  He  entitled  hintself 
'*  the  inspector,  of  the  waters,  and  pnlpero*  of 
the  place."  Accordingly  all  his  obliging  atten- 
tions to  us  qeeaed,  as  soon  as  be  heard,  that  wc 
were  simply  come  to  satisfy  our  cunosity  ;  or  as 
they  express  it  in  the  colonies,  which  are  the 
land  of  idleness,  para  ver,  no  mas,  "  to  see  and 
nothing  more."  ' 

The  waters  of  Moriara  are  used  with  success 
in  rheumatic  swellings,  old  ulcers,  and  those 
horrible  affections  of  the  skin  called  huhas,  the 
ori^  «f  which  is  not  always  siphyUtic.  As 
the  waters  are  but  very  feebly  impregnated  with 
sulphuretted  hydrogen,  it  is  necessary  to  bathe 
at  the  spot  whence  they  gush  out.  Farther  on, 
^ese  small  waters  are  employed  for  the  irriga- 
tion of  fields  of  indigo.  The  wealthy  proprietor 
of  Mariara,  Don  Domingo  Tovar,  had  fotined 
the  project  of  erecting  a  bathing-bonse,  and  an 
establishment,  which  would  furnish  people  in 
easy  circumstances  with  a  few  more  resources 
than  lizard's  flesh  for  food,  bxvA  leather  stretched 
en  a  bench  for  their  repose. 

On  the  21st  of  February  in  the  evening  we 


*  Proprietor  of  a  puheria,  or  liltle  rfiop,  where  cataU*^» 
wd  driakablH  uc  sold. 
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-  set  out  from  the  heantiùil  Hacienda  de  CW-a  for 
Guacara  and  Nueva  Valeocia.  We  preferred 
travelling  by  night,  on  account  of  the  excessive 
heat  of  the  day.  We  passed  by  the  hamlet  of 
Punta  Zamuro,  at  the  foot  of  the  high  moun- 
tuns  of  Las  Viruelas.  The  road  is  bordered 
with  large  zamang  trees  or  mimosas,  the  trunks 
of  which  rise  to  sixty  feet  high.  Their  branches, 
nearly  horizontal,  meet  at  more  than*  one  hun- 
dred and  fifty  feet  distance.  I  have  no  where 
seen  a  vault  of  verdure  more  beautiful  and 
luxuriant.  The  night  was  gloomy  :  the  Devil's 
Wall  and  it's  denticulated  rocks  appeared  from 
'time  to  time  at  a  distance,  illumined  by  the 
burning  of  the  savannahs',  or  wrapped  in  ruddy 
smoke.  At  the  spot  where  the  bushes  were  the 
thickest,  om-  horses  were  frightened  by  the  yell. 
of  an  animal,  that  seemed  Ui  follow  us  closely. 
It  was  a  large  tiger,  that  had  roamed  for  three 
years  among  these  mountains.  He  had  con- 
stantly escaped  the  pursuits  of  the  boldest  hun- 
ters ;  and  had  carried  off  horses  and  mules  from 
the  midst  of  enclosures  ;  but,  having  no  wuit  of 
food,  had  not  yet  attacked  men.  The  Negro, 
who  conducted  us,  uttered  wild  cries.  He 
thought  he  should  frighten  the  tiger  ;  but  these 
means  were  of  course  without  effect.  The 
jaguar,  like  the  wolf  of  Europe,  follows  travel- 
lers, even  when  he  will  not  attack  thepi  ;  the 
wolf  in  the  open   fields,  and  in  unsheltered, 
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jplâces  *,  the  jaguar,  skirting  the  road,  and  ap- 
pearing only  at  intervals  between  the  bushes. 

We  passed  the  day  on  the  33d  in  the  boose 
of  the  Marquis  de  Toro,  at  the  village  of  Gua- 
cara,  a  very  con^derable  Indian  commnnity. 
Hie  natives,  of  whom  the  correg^dor»  Don  Pedro 
Penalver,  was  a  man  distinguished  by  the  culti- 
vation of  bis  mind,  were  in  tolerably  easy  dr- 
comstances.  They  bad  jast  gûned  a  cause  at 
the  Audjenda,  that  replaced  them  in  the  pos- 
session of  some  lands,  the  pn^rty  of  which  had 
been  contested  by  the  Whites.  An  avenue  of 
carolineas  leads  from  Guacara  to  Mocnndo.  It 
was  the  first  time  that  I  bad  .seen  in  the  open 
air  this  majestic  plant,  which  forms  one  of  the 
principal  ornaments  of  the  extensive  bbtr-houses 
of  Schoeidirunn  *.  Mocnndo  is  a  riiA  plantation 
of  sugar-canes,  belonging  to  the  fiunily  oi  Tom. 
We  there  find,  what  is  so  rare  in  that  conntiy, 
even  a  "  luxury  of  agriculture,"  a  garden,  arti- 
ficial clomps  entrees,  and  on  the  border  of  the 
water,  upon  a  rock  of  gndss  -f-,  a  pavilion  with 
a  ndradoTy  or  belvidera.  The  view  is  delighUul 
over  the  western  part  of  the  lake,  the  sorround- 

*  Evfliy  tree  of  the  cwolinea  princep*  st  Scboenbmiui  bu 
sprnog  from  Meda  coUeoted  by  Heaara.  Bow  and  Bmd^ 
meyer  firem  one  tingle  tree,  of  4n  enormous  nx»,  new 
Clucu,  £ut  of  Cwaccu. 

'  -I-  DkectHm  of  die  strtU  of  gnmai,  bor.  »-4.    X>jp  SO* 
to  the  âonth-Eiot 
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ÎBg  raoùntaiiu,  and  a  forest  ùt  pcdm-trees,  that 
separates  Guacara  from  the  city  of  Nuevà  Va- 
leacia.  The  fields  of  sugar-cane,  from 'the  soft 
rerdure  of  the  young  reeds»  resemble  a  vast 
.meadow.  Eitery  thing  denotes  abnndanoe  ;  but 
it  is  at  the  price  of  the  Ifliertj  of  Uw  cultlTatbrs. 
'  At  Mocundo,  vitla  two  hundred  and  thirty  Ne- 
-geoes,  sereoty-seren  tabianésj  or  caste-fields,  are 
cutiJTated^  each  of  whidi»  ten  thouauid  vta^as 
■sqoare*,  yields  a  clear  pnxbce  of  two  hundred 
or  twa  hondred  and  forty  piastres  a  year..  Hie 
Creole  csne.  and  the  cane  of  OtfdKite.-f-  are 
planted  in  the  month  of  April,  the  firat  at  four, 
the  second  at  fire  feet  cUstance.  The  oane 
i^ens  in  foorteen  months.  It  fiowers  in  the 
nottUi  of  October,  if  the  plant  be  sufficiently 
Tigic»»us  ;  but  the  top  is-cut  off  befi»«  tlm  pani- 
cle Is  unfolded.  In  all  the  monoco^edonons 
p)Bnt«  (the  maguey  c^tivaxed  at  Mexico  for 
extnaellng  the  pulque,  the  winè-yieUiag  palm- 
tree,  and  the  sugarcane),  it»  flowering  alters 
the  <[imhty  of  the  jaisefl.  The  fabrication  of 
so^u,  the  boHiag}  and  ii»  ^ying,  are  toi? 

*  A  tMim,  equal  to  1649  iqamre  totsea,  cootuiu  oearljr. 
«n  wre  Nnd  otM  Sfth  ;  fcr  a  kfid  msn  bu  1S44  atpun 
loitea,  Bfld  I'M  l^;al  kto  is  eqoat  to  one  hectare. 

t  At  Ae  islMid  of  PaluBt  %feei«  in  Ibe  latiludB  of  St* 
the  lagaroaae  it  cnJtirBlMl,  aocoréing  to  Mr.  dn  J9m^  -aa 
liigk  «  140  ioiaea  abore  the  lerel  of  Ae  Attanti*,  th« 
-Otahwla  cans  reqnirei  more  heat  than  the  bn*h  aani. 
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impeffect  in  'Terra  Firma,  because  it  is  made  ' 
oaly  for  botne  consumption  ;  and  for  wHolesale 
tbe  pafdon  is  {^referred  to  sitgar,  etthtr  refinod 
6r  t»v:  llw  papeUm  ii  an  impiue  sugar,  in  liie 
f&na  of  little  lovns,  of  a  ycUor  brown  colour. 
It«Q«tûns  a  mixture  of  mdaases  and  mndla- 
ginous  matter.  Hk  potvertmau  eifts  papelon, 
as  in  Emwpe  he  eats  obeesa  <  It  is  believed  to 
lutre  nntritrre  quatities.  Fermented  with  water, 
it  jiekk  the  giiorëfé,  the  fiivorite  bevef^e  of 
the  people.  In  tiie  province  of  Caraenas,  Bid»- 
caihonat  of  potash  is  used,  inalead  of  lima,  to 
ptirify  tbe  jraoe  of  tix^  sugarcane.  The  ashes  c^ 
tike  bitcatef  whieh  is  the  erythiiaa  coraUoden- 
éron,  arep«ftrred. 

Tlie  eugwcane  waa  intivduced  very  latc^ 
pirebably  toward  the  end  of  the  ûxteanth  cen- 
tury, from  tbe  West  India  idands  hito  the  -valleys 
of  AiagRS.  Known  in  Xqdia^  in  China,  and  all 
llie  ulsn<te  of  the  Pacific  ocean,  from  tlœ  most 
remote  aatlquity,  it  was  planted  in  Persia,  in 
Cfaorasan,  as  early  as  the  fifth  century  of  our 
era,  in  ordw  to  obtmn  ât)m  it  eolid  sugar*. 
Hie  Arabs  carried  tiiis  reed,  so  nsdul  to  tbe 
inhabitanta  of  hot  and  temperate  conntriw, 
tbe  shores  of  the  MecUtemuiean.    In  1308,  it's 


*  See  UT  reseuAM  on  tugar,  tmi  Ae  '  ttiaâkttr,  tbe 
hiXta  sun  *f  wUck,  tckarlmrû,  hu  panod  iafet  «ig*r,  û 
the  Nov.  Gen,  et  Speckt  tbmt.,  toL  i,  p.  S43.  - 
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culUvatloD  was  yet  unknown  in  Sicily  ;  but  waà 
already  common  in  the  island  of  Cyprus,  at 
Rhodes,  and  iu  the  Morea^.  A  hundred  years 
after  it  enriched  Calabria,  Sicily,  and  the  coasts 
of  Spdn.  From  Sicily  the  Infant  Henry  trans- 
planted the  cane  to  Maddra'f-:  from  Madeira 
it  passed  to  the  Canary  islands,  where  it  was 
entirely  unknown  ;  for  ih&fendœ  of  Juba  (quœ 
expressœ  liquorem  Jimâunt  potui  juamdum)  are 
euphorbiums,  the  tabmfba  dulce,  and  not,  as  has 
been  recently  aaderteà^  sugarcanes.  Twelve 
sugar^manu^tories  (ir^emoê  de  azucar)  were 
soon  established  in  the  island  of  Great  Canary, 
in  that  of  Palma,  and  between  Âdexe,  Icod,  and 
Guarachico,  in  thç  island  of  Tenerifie.  N^proes 
were  employed  in  this  cultivation,  and  th^r 
descendants  sdll  inhabit  the  grottoes  of  Tirax- 
ana,  in  the  Great  Canary.  Since  the  sugarcane 
has  been  transplanted  to  the  West  Indies,  and 
the  New  World  has  given  mmze  to  the  Canaries, 
the  cultivation  of  this  latter  has  taken  the  place 

*  According  to  the  collection  known  under  the  Dame  of 
Bùtigan,  Gain  Dei  per  FraMot  (Spraigel,  GeuA.  dtr  Qeogr. 
EtUdeekuttgm,  p.  188).     Jtesaitdri  Benedicti  Opera  mtd.,  1649, 

p.ua. 

f  RamDUo,  yot.  i,  p.  106. 

t  On  the  Origin  of  Case  Sogar,  in  the  Jovnt,  de  Pharmadtf 
laie,  p.  S87.  The  tait^  duke  is,  according  to  Hr.  \m 
Bncb,  the  eopfaorbia  balsamifera,  the  juice  of  which  i<  oeillier 
corroure  oor  bitter,  Like  that  of  the  cardatf  «r  enphorb» 
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oîlbe  cane  at  Teneriflè,  and  the  Great  Canary. 
This  is  now  found  only  in  the  island  of  Palma, 
near  Arguai  and  Tazacorte*,  where  it  yields 
scarcely  one  thousand  quintals  of  sugar  a  ye€«-. 
The  sugïtrcane  of  the  Canaries,  which  Aguilon 
transported  to  St.  Domingo,  was  there  cultivated 
extenàvely  as  early  as  151S,  or  in  the  ax  or 
seven  following  years,<  under  the  aus[Hce8  of  the 
monks  of  St.  Jerome -f-.  Negroes  were  em- 
ployed in  this  cultivation  from  it's  commence- 
ment ;  and  in  1519  representations  were  already 
made  to  government,  as  in  our  own  time,  "  that 
the  West  IncKa  islands  would  be  ruined  and 
remain  desert,  if  slaves  were  not  conveyed  thi- 
ther annually  from  the  coast  of  Guinea*  J. 

For  some  years  past  the  culture  and  febrica- 
tion  of  sugar  has  been  much  improved  in  Terra 
¥1rma;  and,  as  the  process  of  refining  is  not 
permitted  by  the  laws  at  Jammca,  they  reckon 
on  the  fraudulent  exportation  of  refined  sugar  to 
the  English  colonies.  But  the  consumption  of 
the  provinces  of  Venezuela,  either  in  papelon,  or 
-hi  raw  sugar  employed  for  the  fobrication  of 
chocolate  and  sweet-meats  (dulces),  is  so  enor- 
mous, tiiat  the  exportation  has  been  lutherto 

*  Notice  tur  la  Culture  du  Sucre  Jmt  let  Itltt  Canariet,  by 
Mr,  Leopold  Ton  Bucb.  (MS.) 

t  Herrcra,  Dec.  ii,  b.  S,  c.  14.  Compare  my  Essai  Politique 
■tur  la  Nom,  Etpagne,  torn.  2,  p.  425. 
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entirely  null.  Tbe  â^est  plantations  of  sDgar  are 
in  the  valleys  qf  Aragua,  and  of  the  Tuy  *,  near 
Fko  de  Zarate,  between  La  Victoria  and  Saa 
S^astian  -f-,  near  Guatire,  Guarenas,  and  Cau:- 
rimaref.  If  the  first  canes  arrived  in  the  New 
World  fivm  the  Canary  islands,  it  ia  also  in  ge- 
nera Caoarians,  or  Islengos,.  who  are  now 
placed  at  the  head  of  the  great  plantations,  and 
who  superintend  Uie  labours  of  culUvation  aii4 
refining. 

It  is  this  intimate  conm^on  between  the  Ca- 
narians  and  the  inhabitants  of  Venezuela,  tbat 
has  given  rise  to  the  introduction  of  cameli  into 
those  provinces. .  Tbe  Marquis  del  Toro  caused 
three  to  be  brought  from  l.ancerota.  The  ex- 
pense of  conveyance  was  very  considwabl^  on 
account  of  the  space  which  these  ^tmals  occi^ky 
on  board  merchant-vessels,  and  of  the  great 
qaanUty  of  wa-let  of  which  they  stand  in  need, 
in  the  state  of  suffering  to  which  they  are  re- 
duced by  a  long  passage.  A  camel,  bongbt 
fi>r  thirty  piastres,  costs  between  eight  and  nine 
hundred  on  arriving  on  the  coast  of  Caraccas. 
We  saw  four  of  tbc«e  animalB  at  Moctmdo; 

*  Tapat^i,  or  Lk  Trioidid,  Cura,  Mocaudo,  £1  Palmar, 

t  For  iiutanc«,  the  Hacienda  de  Santa  Rosa. 

X  Price  ia  the  valleys  of  Arabia  :  a  papettm,  or  loaf  of 

two  pouDcIs  aad  a  half  weight,  half  a  real  de  plats,  or  one 

lizteentb  of  a  piastre;  one  ponad  of  raw  sugar,  one  real; 

one  pound  of  clayed  sugar,  from  one  real  to  ose  and  a.lulC 
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three  d(  which  had  already  heen  boro  in  Ame- 
rica ;  and  two  had  died  of  the  bilje  of  the  cvral, 
a  vmomouB  serpent  very  common  on  the  banka 
«f  the  lake.  These  camels  hare  hitherto  been 
employed  only  in  the  conveyance  of  Uie  Bogar- 
oaaes  to  the  miU.  The  males,  stronger  than  the 
£emales>  cany  from  forty  to  fifty  arroba&  A 
weal^y  landholder  ia  the  province  t^  Varinaa, 
encouraged  by  the  example  of  the  Marquis  d^ 
Toro^  has  allotted  a  sum  of  lâ>000  piastres  for 
the  purpose  of  brining  fourteiea  or.  ûfteea  camels 
at  onœ  from  the  Canary  islands.  Such  enter- 
prins  are  so  much  the  more  laudable^  as  it  is 
ppuumed  these  heasti  of  burden  may  be'em" 
ployed  in  th*  conveyance  of  merchandize  aerou 
the  burning  pfadne  of  Casanarc^  from  Ha  Apure 
and  Galabecm,  which  in  the  season  of  drooght 
reeen^^  the  deserts  of  Aflica.  I  have  already 
observed  in  «nother  place  *  hew  much  H  were 
to  be  wished,  that  the  CoHfuistadm'K,  from  the 
bcgiiHÙBg  of  the  laxteeath  oeatuiy,  had  peopled 
America  with  camels,  as  they  have  peopled  it 
with  horned  cattle,  horsea,  and  nudes.  Where- 
ev^  there  are  immense  distances  to  cross  in  un- 
inhabited lands;  wherever  thé  construction  of 
canals  bècoats  nseless^  beeansc  they  reipdre  too 
l^reat  a  ndhkhër  oC  lock*  (as  in  the  isthmus  of 


*  Sssû  Politique  gar  la  Koor.  Espagne,  vol.  i,  p.  33  ; 
'oJ.ii,  p.  088. 
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Panama,  od  the  table-land  of  Mexico,  and  in 
the  deserts  that  separate  the  kingdom  of  Quito 
from  Peru,  and  Pern  from  Chili),  camels  would 
be  of  the  highest  importance,  to  fecilitate  inland 
commerce.  It  seems  the  more  surprising,  that 
thdr  introduction  was  not  encouraged  by  the 
govemmenl  at  the  be^nning  of  the  conquest,  as^ 
long  after  the  taking  of  Grraiada,  camels,  for 
which  the  Moora  had  a  great  predilection,  were 
still  very  common  in  the  Sonth  of  Spain.  A  Bis- 
cayan,  Juan  de  Rânaga,  carried  some  of  these 
ammals  at  his  own  expense  to  Peru.  Father 
Acoeta  *  saw  them  at  the  Soot  of  the  Andes, 
toward  the  end  of  the  siztemth  century  ;  bat 
little  care  bang  taken  of  them,  they  scarcely 
•rer  bred,  and  the  race  soon  became  extioctr 
In  those  Umes  of  oppression  and  calamity,  wUch 
have  been  described  as  the  timoi  of  Spanish 
glory,  the  commendataries  (encomenderoê)  lei  oak 
the  Indians  to  travellers  like  beasts  of  burden. 
They  were  assembled  by  hundreds,  either  to 
carry  merchandize  across  the  Cordilleras,  or  to 
follow  the  armies  in  their  expeditions  of  disco- 
very and  pille^.  The  Indians  endured  this  ser- 
vice more  patiently,  because,  cm  account  of  the 
almost  total  want  of  dooiestic  aaimali^  they  had 
long  been  constndned  to  perform  it,  tboi^  in  a 
less  inhuman  manner,  under  the  government  of 

t  Hwt,  Nat.  at  Indiat,  lib.  iv,  c.  SS. 
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\)iéît  OVA  cbîefii.  The  introduction  of  camels 
attempted  by  Juan  de  Reinaga  spread  an  alarm 
among  the  encomenderos,  who  were,  not  agree- 
ably to  the  laws,  but  in  &ct,  lords  <tf  the  Indian 
villages.  W«  cannot  be  surprised,  that  the  court 
listened  to  the  compl^ntâ  of  the  Ixtrds  ;  but  in 
consequence  of  this  measure  America  was  de- 
prived of  one  of  the  means,  which  would  most 
have  fecilitated  it's  inland  communication,  and 
the  exchange  of  productions.  Now  that  the 
Indians,  since  the  rôgn  of  Charles  III,  are  go- 
verned according  to  a  more  equitable  system, 
and  as  a  larger  field  is  about  to  be  opened  for 
all  the  branches  of  national  indnttiy,  the  intro;- 
ductlott  Of  camels  should  be  attempted  as  a  ge- 
neral measure,  and  by  tbe  government  itself, 
A  few  hundreds  of  these  useful  animals,  spread 
over  the  vast  snrlace  of  America,  in  hot  and 
barren  places,  would  in  a  few  years  hare  a  power- 
ful influence  on  tbe  public  prosperity.  Provinces 
separated  by  steppes  would  then  appear  to  be 
brought  nearer  to  each  other  ;  several  kinds  of 
inland  merchandize  wonld  diminish  in  price  on 
the  coast;  and  by  increasing  the  number  of 
camels,  above  all  the  kedjines^  or  skips  <ifthe  de- 
sert, a  new  life  would  be  given  to  die  industry 
and  commerce  of  the  New  World. 

On  the  evening  of  the  22d  we  continued  our 
journey  from  Mocundo  by  Los  Guayos  to  the  city 
of  Nueva  Valencia.    We  passed  a  littk Jbrest  (tf* 
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palm-trees,  which  resembled  by  thetf  a|^iBaraiiee> 
and  their  leaves  eik«q4  tike  a  £ui,  the  cbamerofN 
homilis  of  the  coast  of  Barbary.  TIk  trank 
howerer  rises  to  tweoty-four  and  sefoetimcs 
thirty  £eet  high.  It  is  probably  a  now  specées 
of  the  genus  corypba  *  e  and  is  oaUed  in.  the 
country  pabna  de  aomireraj  the  footstalks  of  ' 
tibe  learcft  being  ein[doyed  in  vc»vinjr  hats,  that 
nscmble  our  straw  hats.  ThU  grovQ  of  pah»- 
trees,  tib«  withered  ialtege  of  wbioh  rustics  at  the 
least  breath  <tf  wr  ;  the  eaoidte,  ^tat  feed  ia  tha 
plwn  ;  the.  undulating  qaotJoa  of  %b»  v«|)oun  oq 
a  &oU  burnt  by  the  ardiour  of  the  Sua  e  give  th? 
land»cape  an  Alrican  aspect.  The  aridity  of  tha 
laad  avgments  as  the  tt^eller  «ppnusches  tte 
town,  after  passing  the  western  e^remlty  of  the 
lake.  It  is  a  t^yey  soil,  tbat  ha«  hem  levied 
and  abandoned  by  the  vaten).  Tbft  oe^bour- 
iag  hills,  called  the  Morros  da  V^vndoy  aro 
composed  of  white  tufas,  a  vcf;  rooeut  UuieatotM 
fornutioD,  imntédiately  covering  tiw  gAeiai.  Ik 
is  agUD  fousd  at  Victoria,  and  <hi  several  othtf 
piMBts  along  Uie  chain  of  the  coa^t.  The  wUte- 
ness  of  these  tufas,  which  reflect  the  rays  of  the 
Sun,  contribute  greatly  to  the  e^me^ve  heâ:t  felt 
in  this  place.  Every  thing  seeooo  KoÀttea  w^ 
sterility;  scarcel]^areafew|^Bilto<tf  cscaofound 
on  the  banks  of  the  Rio  de  VolenciA }  the  rest  of 

*  Coryphft iecTontn ;  ifns  Gm.,  voLi,  p..MlL 
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the  plain  Î8  bare,  and  destitute  of  v^etalioa. 
Tbis  i^pearance  of  steriUtyis  here  attributed,  as 
it  is  every  where  in  the  vaUeys  of  Aragna,  to  the 
eohiTatioii  of  indigo  ;  which,  according  to  the 
plabters^is,  of  all  plants,  that  which  most  ex< 
hansts  (cansoj  '  fotignes*)  the  ground.  The  real 
physical  oanses  of  tbis  phentHnenon  would  be  an 
interestiqg  inqniry  ;  Noœ,  like  the  e^cts  of  fol- 
lowing land,  and  of  a  rotation  of  crops,  it  is  &r 
from  bdng  sufficiently  anderstood.  I  shall  only 
observe  in  general,  that  the  complaints  of  the 
increasing  steiility  of  eultiTated  land  become 
more  frequent  between  the  tn^ics,  in  prop<Hiioa 
as  they  are  near  the.period  <tf  their  first  breaking 
up.  In  a  region  ^most  destitnte  of  herbs  ) 
where  every  jdant  has  a  ligneous- stem,  and  tmds 
to  raise  itself  as  a  Shrub  ;  the  vii^^n  soil  remains 
shaded  either  by  great  trees,  or  by  bushes  ;  and 
under  this  tufted  shade  it  preserve  every  where 
coolness  and  hnoiidity.  However  active  the 
vegetation  of  the  tropics  may  appear,  the  num- 
ber of  roots,  that  penetrate  into  the  earth,  is  not 
so  great  in  au  uncultivated  soil  ;  while  the  plants 
are  nearer  to  each  other  in  lands  sid)jected  to 
cultivation,  and  covered  with  indigo,  augvcanes, 
or  cassava.  The  trees  and  shrubs,  loaded  with 
branches  and  leaves,  draw  a  great  part  of  their 
nourishment  from  the  ambient  air  ;  and  the  vir- 
gin soil  aqg^nents  it's  fertility  by  the  decomposi 
tlon  of  tJi*  vegetable  substances,  which  progre»- 
.,i-,  Google 
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sirely  accumulate.  It  is  not  so  In  the  fields 
coreredwith  indigOj  or  other  herbaceous  plante; 
where  the  rays  of  the  Sun  penetrate  freely  into 
the  earth,  and  by  the  accelerated  combustion  of 
the  hydnirets  <lf  carbon,  and  other  acidifiable 
prindples,  destroy  the  germes  of  fecundity. 
These  eflfects  strike  the  ima^natjon  of  the  plan- 
ters the  more  forcibly,  as  in  lands  newly  inha- 
bited they  compare  the  fertility  of  a  sdl,  which 
has  been  abandoned  to  itself  during  thousands 
of  years,  vnih  the  produce  of  ploughed  fields. 
The  Spamsh  colonies  on  the  continent,  and  the 
grott  islands  of  Porto-Rico  and  Cuba,  possess 
remarkable  advantages  with  respect  to  the  pro- 
duce of  agriculture  oret  the  little  West  India 
islands.  The  former,  from  their  eictent,  the 
variety  of  their  scenery,  and  thdr  small  relative 
population,  still  bear  all  the  characters  of  a  new 
kAI  ;  while  at  Barbadoes,  Tobago,  St.  Luda, 
^e  Virgin  Islands,  and  the  French  part  of  St. 
Domingo,  it  may  be  perceived,  that  long  culti- 
ratien  has  b^;un  to  exhaust  the-soiL  If  in  the 
vaUeys  of  Aragua,  instead  of  abandoning'the  in- 
digo grounds,  and  leaving  them  fellow,  they 
were  covered  during  several  years,  not  with  com, 
but  with  other  alimentary  plants  and  forage  ;  if 
among  these  plants  such  as  belong  to  different 
fiimilies  were  pr^erred,  and  which  shade  the 
soil  by  thdr  large  leaves  ;  the  melioration  of  the 
fields  would  be  gradually  acconiplishedt  and . 
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they  would  be  restoi-ed  to  a  part  of  tbdr  former' 
fertility. 

The  city  of  Nueva  Valencia  occupies  a  consi- 
derable extent  of  ground,  but  it's  popnUtioa 

,  scaccely  amounts  to  six  or  seven  thousand  souls. 
The  streets  are  very  broad,  the  dimeiui(»u  of  the 
nuu*ket  place,  plaza  m^or,  are  excesûve  ;  and, 
the  houses  bang  law,  the  disproportion  between 
the  population  of  the  town,  and  the  space  that 
it  occupies,  is  still  greater  than  at  Caraccas. 
Many  of  the  WMtes,  above  all  the  poorest,  Swr 
sake  their  houses,  and  live  the  greater  part  of 
the  year  ta  Uieir  little  plantations  of  indigo  and 
cotton,  where  they  can  venture  to  work  with 
their  own  hands  ;  wïûch,  according  to  the  inve-' 
terate  prejudices  of  that  country,  would  be  a 
.dij^^race  to  them  in  the  town.  The  industry  of 
the  inhabitants  begins  in  general  to  awaken  t 
and  the  cultivation  of  cotton  has  considerably 
augmented,  since  new  privileges  have  been 
granted  to  the  trade  of  Porto  Cabello,  and  since 
that  port  has  been  opened  as  a  principal  port  *, 
to  vessels  that  come  directly  from  the  mother 
country. 

Nueva  Valencia,  founded  in  1555  under  the 
^verament  of  Villadnda,  by  Alonzo  Diaz  Mo- 
,reno,  is  twelve  years  older  than  Caraccas.  ,  We 
have  already  shown  elsewhere,  that  the  Spanish 

f  Puerto  vuKfOTf  «ince  1798, 
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pOpnlation  spread  in  Venezaela  from  West  ta 
East.  Valencia  was  at  ^rst  only  a  dependancy 
«f  Barijurata  ;  but  this  latter  town  is  nothing 
noir  but  a  place  of  embarkation  for  mules.  It 
is  T^retted,  and  perfa^s  justly,  that  Valenôft 
has  not  become  the  cental  of  the  country.  It's 
iritnation  in  a  plani^  oa  the  banks  of  a  hke,  re- 
calls to  mind  the  poôtion  of  Mexico.  When  we 
Nflcct  (HI  the  easy  cMnmnnioation,  which  the 
vaHeys  of  AmgtHi  (ioirinsfa  with  the  Lbmoe,  «nd 
tlM  rirers  lliat  flow  into  the  Oroonoko  ;  when  wn 
nce^ize  the  p08^l»lity  of  opening  an  înland 
EWrigatioOj  by  ^  Rio  P&o  and  the  Portagnesaa 
M  flu-  as  the  raoa^  of  the  Oroonoke,  the  Cas- 
riqûare,  and  tiie  Amaztm  ;  il  may  be  ooneeÎTaiiT 
that  the  capital  of  the  vast  provinees  of  Venfr- 
mela  would  have  been  bcftter  pl»eed  near  the 
fine  harbonr  of  Porto  Cabello,  beneath  a  pore 
and  serene  sky,  than  near  the  unAheheKd  read 
of  La  Gkiayra,  in  a  temperate  but  consUnSly 
feggS  vaJAej.  Near  the  kingdom  <rf  New  Gra. 
naito,  andsitmte  between  th»feitile  com-Ianés  of 
Ia  Viotoria  and  Barquesimeto,  tlie  dtyofVden- 
cia  ought  to  have  prospered  ;  but,  notwiUBtand- 
iag  these  advEuitages,  it  has  been  usfA'le  to 
BU^muiii  ths  omtesfi  widi  Oaraccas,  which  dur- 
ing two  oenturieB  has  bbme  away  a  gretft  nttm* 
b«r  of  it's  i^wbita^s.  The  femiltes  of  Man- 
tuanoes  have  preferred  a  readence  in  the  capital 
to  that  of  a  provincial  town. 

ciq  mod  t,  Google 
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Those  who  do  Bot  know  the  inunenee  quantity 
of  ants»  thai  infest  eveiy  country  within  the  tor- 
rid sioBe,  oan  scarcely  form  an  idea  of  the  de- 
struction, and  of  the  nnking  «f  the  ground 
oooasioaed  by  these  insecta.  They  abound  to 
nçk  a  degree  on'  the  fi|K>t  where  Valenoia  is 
pbtoec^  that  their  «aacavatioBS  resMable  subtar- 
raaeon»  ema^h,^  which  an  fitted  with  miter  i» 
the  time  of  the  rains»  and  beo<ane  vay  daog^ 
reus  to  the  buildrags.  Here  recousse  has  not 
be^  had' to  th9  estraordinary  means  emi^yed 
at  the  be^nii^  of  the  siktceuth  cmtnry  i«  the 
island  of  St.  Domiago,  when  troops  (rf  anta  ra»- 
vaged  t^  ÊBft  plaice-  of  La  Vega,  amd  the  rich 
poBsesMeas  <^  the  order  of  St.  fVancis.  1%e 
swidcs,  afW  having  in  ram  bnmt  the  larree  «€ 
t^  aats»  and  hod  rccoulw  to  fonigation»,  aiib- 
vised  the  inhabit ala  to  choose  by  lot  a  «àMb, 
Wbo  voold  serye  m  an  abagada  comtra  las  Aur- 
migaa\  The  hoaoor  of  tie  ofaoiee  fell  on  St. 
iSatinna  t  and  the  aula  dis^i^aared,  as  soon  as 
the  first  Je^TSl  of  tUa  saint  was  oekbeated. 
Ineve^ititgr  ha«  tnadt  great  progms  since  the 
,  ti«i*oflh«'0onqoeat;  and  it  was  on  the  bat^  «f 
the  CordiUens  osly,  that  I  foowi  a  smaU  obap^ 
d^sUaed,  aocording  to  ItTs  iBBcraptioa,  for  pmycM 
Wibb  addveased  to  Houreafbr  the  datenokioa 
of  tee  4trmitt9* 

•  mfttn,  DuoA.  li,  1. 9,  c.  14. 
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Valencia  affords  some  historical  remanbrâO' 
ces  ;  but  these,  like  every  thing  coDnected  with 
the  colonies,  have  no  remote  date,  and  recall  to 
mind  either  dvil  discords,  or  sanguinary  con- 
flictâ  with  the  sarages.  Lopez  de  Aguirr^  ^ose 
crimes  and  adventures  form  one  of  the  most 
dramatic  episodes  of  ihe  history  of  the  conquest, 
went,  in  1561,  from  Peru,  by  ti\e  river  of  Ama- 
zons, to  the  island  of  Mai^;aretta  ;  and  thence, 
by  the  port  of  Bnrburata,  into  the  valleys  of 
Aragua.  On  his  entrance  into  Valencia,  which 
prondly  entitles  itself  the  Cittf  of  the  King,  be 
proclaimed  the  indépendance  of  the  country,  and 
the  deposition  of  Philip  II.  The  inhabitants 
irithdrewtothe  islands  of  the  lake  of  Tacarigna, 
taking  with  them  all  the  boats  from  the  shore, 
to  be  more  secure  in  their  retreat.  In  conse- 
quence of  this  stratagem,  he  could  exercise  his 
cmelties  only  on  his  own  people.  He  composed 
at  Valencia  that  femous  letter  to  the  King  of 
^)ain,  which  paints  with  snch  frightful  truth 
the  manners  of  the  soldiery  of  the  sixteenth  cen- 
tury ••  The  tyrant  (Aguirre  is  still  thus  deno- 
minated by  the  vulgar)  boasts  alternately  of  his 
crimes  and  his  piety  ;  he  gives  advice  to  the  King 
on  the  government  of  the  colonies,  and  the  sys- 
tem of  missions.  Surrounded  by  savage  Indians, 
navigating  on  a  great  sea  of  fresh  water,  as  ht 

*  See  note  A,  at  Oe  eitd  rf  dû  bO(A. 
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tsàia  the  river  of  Amazons,  he  îs  alarmed  at  the 
l^erenes  of  MarUn  Luther,  and  the  increasing 
influence  of  schismatics  in  Europe.  Lopez  de 
Aguirre  was  killed  at  Barquesimeto,  after  having 
been  abandoned  by  his  own  men.  At  the  mo^  - 
ment  when  he  fell,  he  plunged  a  dagger  into 
the  bosom  of  his  only  daughter,'  "  that  she 
might  not  have  to  blnsh  b^ore  the  Spaniards  at 
the  name  of  the  daughter  of  a  tf^mtor."  The 
MtU  of  the  tyrant  (such  is  the  belief  of  the  na- 
tives) wanders  in  the  Savuinahs,  like  a  flamf, 
that  flies  the  s^proach  of  men  *. 

The  second  historic^  event  connected  with 
the  name  of  Valencia  is  the  great  incursion  made 
by  the  Caribbees  of  the  Oroonoko  in  1S78  and 
1580.  That  cannibal  horde  went  up  the  banks 
of, the  Guarico,  crossing  the  pkuns  or  Llanos.- 
They  were  hapfrily  repulsed  by  the  valour  of 
Garcia  Gonzalez,  one  of  the  captains  whose 
names  are  Still  the  most  revered  in  those  pro- 
vinces. It  is  soothing  to  recollect,  that  the  de 
seendants  of  those  very  Caribbees  now  live  in  the 
missions  as  peaceable  husbandmen,  and  that  no 
savage  natirai  of  Guiana  dares  to  cross  the  pimns, 
that  separate  the  region  of  the  forests  from  that 
of  cultivated  land.  The  Cordillera  of  the  coast 
is  cut  by  several  ravines,  that  are  very  unifiumly 
dÙBCtedftomSonth-EaattoNonh-West.    This 

*  See  «boTe,  rtA.  n,  p.  310,  S20. 
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phenomenon  is  general;  ft»ni  tlie  Qttebrads  «f 
Tocnme,  between  Petara»  andCaraccaS)  as  Amt 
ae  Porto  Cabrilo.  It  would  seem  as  if  the  im- 
puMon  had  every  where  come  Irom  tlie  South*. 
East;  and'thi»  feet  is  Uie  more  striking,  asthe 
etratâ  of  gneisB  and  mibarslate  in  the  Cordilleras' 
ofi  the  coast  are  generally  directed  ft<om  As 
South-WeM  to-  the  Nortb-EasV.  The  greater 
[wrt  of  th«e  ravines  pendrate  into  the  niounaùBS' 
af  their  seutbem  deoU^ty,  without  crossing- 
them  entirely.  Bat  there  iB>  an  opening  (ahra) 
in  the  meridian  of  Nnera  Valencia^  which  leads 
toward  the  coast,  and  by  which  a  cooling  sea- 
breem  penetrates  ewry  evening  into  the  vadl^» 
o^  Aragna.  Thi»  breeae  pffiewr^fulttrly  two  or 
three  hours-  fUler  sunset^. 

By  ^is  abra,  the  farm  of  Bwbulb>  and'  an 
eastern  branch  of  the  ravine,  anew  rOad  is  coU' 
faceting  from  Valencia  to  Porto^  Cabello;  I\ 
will'  be  «>■  sboit,  than  it  will  reqmre  only  fistir 
hours  tb'  reaoh  the  poi<(f,  aadtiie  traveller  wilt- 
be  ablie  tD  go  and  return'  in  the  same  day  fivm- 
the  (HHUt  to  the  valley»  of  j^^gnai  Id  order  t» 
esunine  this  road^  we  set  out?  on  tSie  90th  of 
Februaiy  in- tlie  evening  for  the  &rmof  Barbulà, 
accompanied  by  the  proprietors-of  tiiat  feirm;  the 
amiable  fïimily  <H^Âtsmbnry. 

On  the'  37th  in  the  morning  we  vinted  ttÉe 
hot  springs  of  La  Trinchera,  three  leagues  from 
Valencia.    The  ravine  i»  very  large,  and  the 
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dasbent  ali^ost  oontidnal  from  the  baaks  of  tike 
lake  to  the  sea^Oast.  La  Trincbera  ts^es  it's 
mnoe  from  littde  ibilMcartions'  ia  earth,  tl»own 
up'  in  Vi/17  by  mne  Frisateh  fradbootov,  iHia 
stfdnd  the  tot/n'of  VaieBctoi'  The  bot  springaj- 
vWdi'  is  a  remsrisiÉ>le  geological  &ct,  do  iioti 
^ifih  out  to'  Uie  South  of  the  ihoubtadngj  Mka 
tftose  of  Mariara,  Onoto,  and  the  Briganthie  ; 
but  they  issue  from'  the  ohaiii  itseU*^  almost  at 
it^s  Dortheni  dâcUvitf:-  They  ore  mbch'  more 
abondant  than  any  we  bad  till  then  sc^n^  fofto- 
in^tf  livBlet,  ifliidh'iif  the  tibaf  of  tlie  greatest' 
dmogfat'  is  two'  feet^  deep  add  eighteen  wide. 
The  temperature  of  the'  water,  measured  with 
gK»A  ctLtB,  WQ5  90-S^  of  the  oentigmdé  thermo- 
meter. Nexr  to  l^e  sixings  of  CTriJlnoj  hi 
Japan,  which  are  atseptedi  to^  be  pun:  wtttafOt 
100°  of  tempeitatDvei,  the  WttteR  (tf  the  IVittohera' 
<ii  Portoi  Cabello  api^ear  tbbe  the  hotteM  mithfr 
wbiidj  We  bicakâsted  nteir' the  sprhig';  ^ga 
phiiiged  iaito-the  thetteal  voter»  were  boiled  in' 
less  than  Ibor  minintefr.  These  iraién^  sti-ongly 
charged  With  snlphucetted' hydrogen^  gush  ovl 
from  tàe  back  oXa  tall  rising  one  bgmdred  saA 
fifty  fiîet  above  the  Bottom  of  the  ravine,  and' 
tpndÏD^rfrom^SDath-Soùth-Eastto  North-North- 
West.  The  rook,  frtmi  which  the  ^ring^gash) 
is  a  real'  coarae-graJned-giiaiBtte,  rtsembliDg  that- 
ftf  the  JBevtts  WaU  in  the  mooBtains  of  Mariara. 
^^^revef  the  waters  evsporate  in  the  aii^  thnr 
0  2  Coo'^Tc 
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form  sedimeota  and  Incrustations  of  carbomtt  of 
Dme  ;  perhaps  they  traverse  strata  of  primitive 
limestone,  so  common  in  the  mica^late  and 
gn«8s  of  the  coasts  of  Caraccas.  We  were  sm-- 
prised  at  the  luxuriant  vegetation  that  surrounds 
the  basin  ;  mimosas  with  slender  |ûnuate  leaves, 
cludas,  and  fig-trees,  have  fHished  their  roots  into 
the  bottom  bf  a  pool,  the  temperature  of  wbicfa 
is  85°,  and  the  branches  of  these  trees  extended 
over  the  sur&ce  of  the  water,  at  two  or  three 
inches  (Ustance.  The  foliage  of  the  mimosas, 
though  coDstantiy  humectated  with  the  hot  va- 
poors^  displayed  1^  most  beautiful  verdure. 
An  arum,  with  a  woody  stem,  and  with  lai^ 
sanitate  leaves,  rose  in  the  very  middle  of  a 
pool,  the  temperature  of  which  was  70°.  The 
same  species  of  plants  vegetate  in  other  fttris 
of  tbo^e  mountains  at  the  brink  of  torrents,  the 
tonperature  of  which  is  not  18°.  What  is  still 
more  singuhu*,  forty  feet  distant  from  the  point, 
w^ience  the  springs  gush  out  at  a  temperature  of 
90*^  other  springs  are  found  entirely  cold.  They 
all  follow  for  some  time  a  parallel  direction  ; 
and  the  natives  showed  us,  that  by  digging  a 
hole  between  the  two  rivulets,  they  could  pro- 
cure a  bath  of  any  given  temperature  they 
pleased.  It  seems  remarkable,  that  in  the  hot- 
test as  well  as  the  coldest  climates,  people  dis- 
play the  same  predilection  for  heat.  On  the 
introduction  of  Christianity  into  Iceland,  the 
■  ,  r.Coo^^lc 
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)nhEd))taDt8  vould  be  baptized  only  in  tbe  hot 
springs  of  Hecla  :  and  under  the  torrid  zone,  in 
the  plains,  as  well  as  on  the  Cordilleras,  the 
'  natives  flock  from  all  parts  to  the  thermal 
waters.  The  sick,  who  come  to  La  Trinchera 
to  nse  vapour  baths,  form  a  sort  of  arbor  over  ' 
the.  spring  with  branches  of  trees  and  very 
slender  reeds.  They  stretch  themselves  naked 
on  this  arbor,  which  t^ipeared  to  me  to  possess 
fittle  strength,  and  to  be  dangerous  of  access. 
Tlie  Bio  de  Agwi$  Calientes  runs  toward  the 
N<Hth-East,  and  becomes,  near  tin  coast,  a 
tconnderable  river,  peopled  with  great  crocodiles, 
and  contributing  by  it's  inundations  to  the  ia- 
sahAirity  of  the  shore. 

We  descended  toward  Porto  Cïdiello,  having 
cmstantly  the  river  d  hot  water  on  our  right. 
Tke  iwad  is  extreme  picturesque.  Tbe  waters 
tumiile  down  on  the  shelves  of  the  rock.  We 
seemed  to  gaze  on  the  cascades  of  tiie  Reuss, 
that  flows  down  Mount  St.  Gothard  ;  .but  what 
a  contrast  in  the  vigour  and  ricfaneas  of  the 
vegetation  !  Hie  white  tni^s  of  the  cecropia 
rise  majesticaUy  amid  bignonias  and  melasto- 
mas.  Tbey  do  not  disappear  till  we  ttte  only 
one  hundred  toises  above  the  level  of  the  ocean. 
A  small  thorny  palm-tree  extends  also  to  this 
Ibnit  ;  the  slender  pinnate  leaves  of  which  look 
as  if  they  had  been  curled  toward  the  edges. 
7Us  tree  is  very  oommon  in  these  mountains  j 
ciqiiiodtvGoogle 
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but  not  ha^ng  seen  either  it'9  fhut,  or  iCi 
flowers,  we  fire  igDcmint  :Wbether  it  be  the  piritu 
palm-tree  of  the  .Caribbees,  or  the  cocos  aca- 
leata  of  Jacquip. 

The  rock  on  this  ro^  presents  a  geological 
pfaeiioniaK)a  eo  much  the  more  remarkable^  as 
the  existence  of  a  reai  Bt^^fied^^te  has  .been 
long  «disputed.  Betwe^  La  Tnncher»  and  the 
inn  of  Cambury  a  QOfu«e-gi^ed  granite  ^ijiQacSy 
whiofa  the  dispostUon  <tf'  Ahe  .^i^jleg  of  mio^, 
collected  in  small  groups,  8C9irq.ely  admits  iqf 
confounding  with  the  gfoma,ot  ffntbcodtg  ^  a 
echlstose  textile.  Tins  gr^ivte/ ^vidpd  into 
ledges  of  two  or  three  ieet  thick,  V  dîreotçd  N. 
52°  E.,  and  slopes  to  thé  Norlh-West  v^ularty 
under  angles  of  30*  0-40^  The  jf^d-epQf,  crys- 
tallized in  priims  with  four  vnequal^  sides,  «id 
an  inoh  long,  poises  throng  -idB  the  tinte  fro»  a 
flesh  red'to  yellciwish  wMte.  31ie  mica  «anted 
in  hracagon^  plates,  w  ^laok,  wd  lomelàmefi 
green.  The  -qikHFtz  ppedomiaatee  in  the  miae»  ; 
and  is  general^  of  a  m^y  white.  I  obeerved 
neither  hornblende,  nor  black  «chorl,  nor  nràle 
titanite,  in  this  granite,  ia  some  ledges  we 
reoc^nûed  round  masses,  of  a  bladkish  grojjr, 
very  quartAOse,  and  sdmost  deertjtote  a£  miea. 
They  are  from -one  to  two  incites  .dâuneter^  ànid 
are  found  in  every  zone^  in  aH  gnimÊ^  moun- 
t^ns.  These  ore  not  imbedded  fragments,  M 
at  Greîflênstein  4n  Saxony,  but  a^rega^KB  of. 
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parûdet  which  seem  to  have  been  subjected  to 
|)»rtioulaj'  attractieos.  I  could  not  tbllour  the 
iUie  of  junction  of  the4;iniaB.and  graoHic  foroia- 
-taoDB.  Aoeording  M>  angles  taken  in  theTalleys 
•of  Aragva,  the  gnein  appears  to  descend  below 
^ae  granito,  vhich  mofit  consequentlf  be  of  a 
more  ToceBt  fannation.  We  sfaidl  <  enamiae  else- 
.where  the  rddtim  antiqntjr  lof  tins  rock,  when, 
After  our  retoxn  from  tiie  Ocoondko,  we  àhà& 
«ttanpt  lo  Ivaee  in  a  «parâcular  '<^after  the 
geoHogfoaltdolfi  «f ibranatiaM,  fixas  the  «quator- 
lo  the  coast  <tf  aie  IGarîbbeai  sea.  ISte  appc&i^- 
anceiof  a  steaded  gmoite  excàled  my  attentioa 
^e  nMBe,  .became,  ha^dng  baA  ike  direction  a£ 
ihenùueaxrf'^ditdberg  in  ii^rancoma  for -several 
years,  I  «as  aooastqt[ied  to  see-granites  (ËvîAed 
into  Isdg^  of  liu»e.fH-  Soar  feet  thick,  bat  Utile 
iwcdiaod,  asd  iJorming  masses  lilw  towars,  or  old 
«irins,  at  tioe  winunit  <tf  tbe  iagiiest  moiutanit  *. 
The  heat  beoane  stifling  as  we  {^roadbed 

*  At  OdiWiAapf,  -gt  9lnd(J[>hBt«a,  M  SppreobtBtem,  at 
liuitmr^  ufl  ftt  :8«lineebefs.  3^be  dip  of  -tLe  slnU  of 
lb«K  gromtM^f  ï^iohtolWg  is  g«iMra%  aal^  from  0*  lo  10°  ; 
nuvly  (gt  Scbneeberf:)  18^.  Aooordiag  to  the  dips  I  ob- 
Mrred  in  the  neighbouring  itrftta  of  gnciia  and  mica  alate,  I 
■hould  think,  thai  the  gnuiite  tff  Pichtcdbetg  was  Ter;  ancient, 
«ndMm^aa«|)aMtfero1lMr  finvniioDa;  but  ti»  strata -oT 
SroBMlmB,  «ad  .At  diunmnated  tiiWHra,  which  it  oaatainB, 
nay  lead  as  to  -doob^  from  the  analogy  of  tW  granites  o^ 
Sueogr  caoiùùqg  tin,  it's  great  antii^aity. 
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the  coast.  A  reddish  Vapour  veiled  the  horinm. 
It  was  near  sunset,  and  the  breeze  did  not  yeA 
blow.  We  reposed  ourselres  in  the  lonely  &nni 
known  under  the  names  <^  Camhwy  and  the 
liotise  of  the  Canariati  (Casa  del  Islengo).  The 
nver  of  hot  water,  along  the  banks  of  which  we 
passed,  became  deeper  and  deeper.  A  crocodile, 
more  than  niae  feet  long,  lay  d«ul  on  the  strand. 
We  wished  to  examine  it's  teeth,  and  the  inside 
of  it's  mouth  ;  but  hanng  been  exposed  to  the 
Son  for  .several  weeks,  it.  exhaled  a  smell  so 
fetid,  that  we  were  obliged  to  relinquish  our 
deâgD,  and  remoont  our  horses.  When  ar- 
rived at  tïte  level  of  the  sea,  the  road  turns  to 
the  East,  and  crosses  a  barren  shore  a  league 
and  a  half  broad,  resembKng  that  of  Cumana- 
We  there  found  some  scattered  cactuses,  a 
sesuvium,  a  few  plants  of  coccoloba  uvifent,  and 
along  the  coast  some  avicennias  and  mangroves. 
We  forded  tl^e  Guatguaza,  and  the  Rio  Eatevun» 
which  by  thar  frequent'  overflowings  form 
great  pools  of  stagnant  water.  Small  rocks  of 
meandrites,  madreporites,  and  oUier  corals, 
either  ramified  or  with  a  rounded'  mrfiice,  rise 
in  this  vast  pltun,  like  those  that  threaten  the 
mflrinfT  ;  and  seem  to  attest  the  recent  retreat 
of  the  sea.  But  these  masses  of  the  habitations 
of  polypi  are  only  fragments  imbedded  in  a 
brecda  with  a  calcareous  cement.  I  say  a 
breccia,  because  we  must  not  confoond  the 
■    ,i  ,Goo^^lc 
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firesh  and  wÉite  coralUtes  of  this  very  recant  Itt- 
toral  formatioD,  with  the  corallites  blended  io  the 
mass  of  transition  rocks,  grauwakke,  and  black 
limestone.  We  were  astonished  to  find  in  this 
uninhabited  spot  a  large  pariïinsonia  aculeata 
loaded  with  flowers.  Our  botuiical  works  indi- 
cate this  tree  as  peculiar  to  the  New  World  ; 
bat  during  five  years  we  saw  it  only  twice  in  a 
wild  state,  once  in  the  plains  of  the  Rio  Gueû-^ 
gnaza,  and  once  in  the  Llanos  of  Cumana,  thirty 
leagnes  from  the  coast,  near  la  Villa  del  Pao. 
Nay,  we  iftay  even  suppose,  that  this  latter 
place  had  been  an  andent  conuco,  or  cnltivated 
enclosure.  Erary  vhere  else  on  the  continent 
of  America  we  saw  the  parkinsooia,  like  the 
plumeria,  only  in  tjie  garden  of  the  Indians. 

I  reached  Porto-Cabello  in  time  to  take  some 
altitudes  of  Canopns  near  the  meridian  ;  but 
these  observations,  as  well  as  the  corresponding 
altitudes  of  tfaeSun,takenon  the  28th  of  February, 
are  not  to  be  entirely  depended  on  *.  I  did  not 
percnve  till  too  late  a  Slight,  derangement  in 
the  didade  of  a  sextant  by  Troughton.  It  was 
a  snnfif-box  sextant,  of  two  inches  radius,  which 
cannot  be  too  much  recommended  to  the  use  of 
travellers.  I  employed  it  in  general  only  for 
geodesical  bearings,  \akea  in  boats  on  rivers. 
At  Forto>CabelLo,  as  at  La  GuE^rra,  it  is  dis- 
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puled  whether  the  pwt:Ue  to  the  East  orio  thb 
Weêt  of  die  town,  with  which  the  commuoH»- 
tjons  are  the  moat  Ireqneat.  The  iahfj>ttant8 
believe;  that  Porto^abello^  North-Nwth4V«8t 
from  Nueva  Val^ieia::  and  indeed  mybbaerva- 
tions  give  a  longiimiAe  of  three  or  four  minutM 
more  toward  the  West  JMr.f^idalgo  finds  a 
diference  toward  the  East  *. 

We  irare  reocaved  'with  the  jxImoA  kiadocu 
in  the  house  of  a  FireiHih  {ïbjàioian,  Mr.  Jufiatv 
.who  had  studied  with  ntuch  Adranta^,  at 
MoDtpdlier.  His  «mall  Jioiee  c«iMtuaod  a  col- 
lection .of  things  ftbe  most  ysnooa,  but  wtueà 
vmst  all  calcubited  .to  interest  itcavelleiB.  We 
found  works  of  literatune  and  oatund  liiBlk>rj4 
notes  oo  meteorology  ;  ttkats  of  fthe  jagnar  abd 
of  large  aquaticaei-penlsi  iliwe  atmnalB)  .tnoakeys, 
annadilloes,  and  ;blrda.  Onr  host  yam  prinoijid 
svrgeMi  to  the  roysà  h«^itel  of  PotliHCabeUoi, 
aod'oelebratedin  tbejDBuiitryfor  àis  profiamd 
study  of  the  yellow  fever.  Duritng  a  iftoriod  of 
seven  years,  he  had  seen  six  «r  eight  tbensand 
persons  enter  the  hosptaas  atiadïeâ  by  this 
cmel  malady.  He  had  observed  the  ravages, 
that  the  «pidonic  caitHed  in  Admkal  Aiiatii»- 
bal*B  fleet,  in  1793.  That  fleet  lost  nearly  thé 
third  of  it's  men  ;  &>r  theiSaîlon  wetie  ajmost  aU 
HDseasoned  Europeans^  and  held  an  imrestaaiœd 

'  See  Inlivd.  lo  my  Mk/t.  <4it^  ni.  i,  p.  xli. 
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intercioiirse  «Qfch  tiie  <shoK.  Mr.  Jalibc  .  had 
hepetofpne  treated  the  sick  as  mm  commeuly 
praotised  in  Terta  Finoa,  and  in  the  islands,  b^ 
Meedings,  ftperient  medicines,  and  aoid  dnnks. 
hi  itàs  'keatment  no  aAteropt  ^ras  made  to  raise 
the  vital  poff ere  by  the.actibnof  stimulants.  In 
attempting  ito  calm  the  fever,  the  languor  and 
dehUity  mere  au^^mented.  In  the  rhospitals, 
wheitre  the  flick  were  crowded,  the  mortality  iras 
then  thirty-tliree  in  a  hundred  smtHig  the 
white  Creoles  j  and  sixty-five  in  a  bundt«d, 
uatmg  the  Europeans  recently  disembeiîked. 
Snce  a  stionlant  treatment,  the  use  of  opium, 
of  Ibeosoin,  and  of  :alcQholiG  drav§pbA8,  has  been 
substJJtntod  lor  the  ancient  debilitating  ■method, 
the  mortality  has  consid«ably  dimiatthed.  It 
was  believed  to  be  reduced  to  twenty  in  a 
hundred  among  EuroBeans,  and  ten  among 
Cradles  *  -;  «iv^en  when  black  v/Mutings,  and 
beemorriiages  from  the  nose,  ears,  and  gums,  ifr< 

*  I  hare  treated  jo  another  work  of  tbe  proportions  of 
mortality  \o  the  yellow  fever.  Koun,  E$p.,  vol.  ii,  p.  777— 
78S,  waAWn.  At  Cadiz,'  the  aweraee  mortality  «as,  in  1800, 
twuty  in  «  bandred  ;  at  SevOle,  in  1801,  il  amouDted  la 
tixtj'  in  a  bnndnd.  At  Vera.Cru>  tbe  nwrtalitjr  doc*  not 
exceed  tvelve  or  Sftoen  in  a  hgadied,  -«rfaen  the  lick  can 
be  properly  attended.  Id  the  civil  lioKpitals  of  Paria,  the 
nnmber  of  deaths,  one  year  with  another,  is  From  fonrteen  to 
eigfaleen  in  a  hundred  ;  bnt  it  it  asserted,  that  a  great 
Btudwr  of  patients  enter  the  hospHab  almest  dying,  or  at  a 
very  «drUMd  ^pw«f  <if«, 
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dicated  a  high  degree  of  exacerbation  ia  the 
malady.  I  relate  faithfully  what  was  then  given 
as  the  general  result  of  observation  :  but  I  think, 
-  in  these  numerical  comparisons,  it  must  not  be 
forgotten,  that,  notwithstanding  appearances, 
the  epidemics  of  several  snccessire  years  do  not 
resemble  each  other  ;  and  that,  in  order  to 
decide  on  the  use.  of  fortifying  or  debilitating 
remedies,  (if  indeed  this  difièrence  exist  in  an 
absolute  sense,)  we  must  distinguish  between 
the  various  periods  of  the  malady. 

The  climate  of  Porto-Cabello  is  less  ardent 
than  that  of  Ia  Ouayra.  The  breeze  there  is 
stronger,  more  frequent,  and  more  regular. 
The  houses  do  not  lean  agunst  rocks,  that 
absort)  the  rajw  of  the  Sun  daring  the  day,  and 
emit  caloric  at  night.  The  air  can  circulate 
more  freely  between  the  coast  and  the  moun- 
tmns  of  Ilaiia.  The  causes  of  the  insalubrity 
of  the  atmosphere  must  be  sought  in  the  shores 
that  extend  to  the  East,  as  far  as  the  eye  can 
reach,  toward  the  Punta  de  Tucacos,  near  the 
fine  port  of  Ctdchiribiche.  There  are  the  salt^ 
works  ;  and  there  at  the  beginning  of  the  ndny 
season  tertian  fevers  prevul,  a«d  easily  d^;ene- 
rate  into  asthenic  fevers.  A  curious  observation 
has  been  made,  that  the  Mestizoes  who  are  em- 
ployed in  the  salt-wprks  are  mOTe  tawny,  and 
have  a  yellower  skin,  when  they  hare  suffered 
several  successive  years  (com  those  fevers,  which 
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are  called  thé  malady  of  tlie  coast.  The  pocH* 
fi^ermen,  who  dwell  on  this  shore,  assert,  that 
it  is  not  the  iaundationa  of  the  sea,  and  the 
retreat  of  the  salt-water,  which  render  the  lande 
covered  with  mangroves  so  unhealthful  *  ;  bnt 
that  tlie  insalubrity  of  the  air  is  owing  to  the 
fresh  water,  to  the  overflowings  of  the  Guay- 
guaza  and  Estevan,  the  swell  of  which  is  so 
great  and  sudden  in  the  months  of  October  and 
November.  The  banks  of  the  Rio  Estevan  have 
been  less  dangerous  to  inhabit,  since  little  plan- 
tations of  maize  and  plantains  have  been  estab- 
lished; and,byrai6iagaDdhardeningthegnnind, 
the  river  has  been  cont^ned  within  narrower 
limits.  A  plan  is  formed  of  living  another  issue 
to  the  Rio  San  Estevan,  and  thus  to  render  the 
environs  of  Porto-Cabello  more  wholesome.  A 
canal  is  to  lead  the  waters  toward  that  part 
of  the  coast,  which  is  opposite  the  island 
ofGuaiguaza. 

The  salt-works  of  Porto-Cabello  somewhat 
resemble  those  of  the  peninsula  of  Araya,  near 
Cumana.  The  earth,  however,  which  they  lixi- 
viate by  collecting  the  pluvial  waters  into  small 

*  Ib  die  West  lodia  iataodi,  all  the  dretdful  mdKlMa, 
which  prMBÎI  daring  the  wintery  season,  hare  been  for  a  long 
time  at(ributed  to  the  Sondi  winds.  These  itiods  coarey  the 
ennumtio»  of  the  montfas  of  the  Oroonoko,  and  of  the  im^ 
riren  of  Terr»  Firm»,  toward  the  high  latteudes. 
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haAas,  cootains  less  salt.  It  is  questioned  kere, 
as  at  Cn^laIU^  whether  the  ground  be  impr*^- 
fiated  with  saline  particles,'  because  it  has  been 
for  ages  covered-  at  intervals  with  aea-water,. 
ef^M'ated  by  theheat  of  the  Sun  ;:  or  whether 
the  soil  be  muriatiferoos,  as  in  a  mine-  ver^  poor 
in  native  salt.  I  had  not  leisure  to  examine  this 
plain  with  the  sanja'  attention  as  the  peninsi^ 
of  Araya.  Besides^  does  not  this  {HYtblem  re- 
duce itself  to  the  simple  question^  whether  the 
salt  be  owing-  to  new  or  very  aodent  inundations  t 
The  labouring  at;  the  salt-works  of  Forto-CabeU» 
being  extremely  unhealthy,-  tlie  poorest  men< 
alone  employ  themselves  in  it.  They  collect 
the  salt  in  little  slopes,  and  afterwavd'sell  it  tn 
the  ^(^eepers  in:  the  town. 

During  our  abode  at  Forto-CaJbello,  the  cnr- 
lent  on  the  coast,  generally*  ^fsecUed  -toward 

*  Tbe  wrecks  of  tbe  Spanish  ihips,  bnnitat-tlM  Ulfaad  oP 
TriùdMl,  «t  tha  tin»'  of  if  a  occapatisn  bjr  die  English,  in 
1707,  were  carried  by  Uw  gentrai  or  rotay  ettrrent  to  Pimta 
BravR,  Dear  Porto-Cabello.  Tltis  genepal  curreot  toward 
the  East,  rrom  the  coasts  of  Paria  to  the  isthmus  of  Panama 
and  the  western  extremity  of  the  island  of  Caba,  was  the 
■abject  of  a  violent  dispnte  betwean  Don  Diego  Colombos, 
Oriedo,  aod  tbe  pUol  Ajxireat  in  tb»  sixteflntb  centoiy. 
See  <■  De  DOTÎs  opibionibos  flnentis  ad  oocident^n  pelagi 
Parienm  •  et  de  împulsn  ctelonin,  <]«D  tMrentes  exeunt  ad 
oocidentem,  et  per  nnivenam  circuniagQtitnr.*  Pet.  Hart» 
Otem.,  ZVc.  ii,  »,  *,  p.  «87. 
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tiie  Weaty,  ran  from  West  to-  East.  This-  entrent- 
vfward'  (oorrimte  par  an%a)',  wllich  we  have 
iriready  mentimved,  is  very  frequent  during  two- 
OP  three  mmiths  of  the'year^  from  September  t» 
November.  It-is  believed  tobe  owing  to  som« 
Nortè-West  mndsj  tUat  have  blown  betfften- 
Jafeaaioa  and  Cape  St.  Antony  intlie  iEland  of 
Gubai 

The  miiitery  defbloe  of  the  ooajsts  of  Tena 
Btnna  resta  aa  six  pcunts.  The  oastte  tS  JSt. 
Antony,  aC  Giunaaa  ;  the  Moiro  de  Nneva* 
BttToelona  ;  die  fbrti£cadonB>  of  La  Gnaym^ 
inotmting  one  hundred  and  thirCf-four  gun»  ; 
Forto^CabeHo;  fort  St.  €harlu,  at  the  month' 
of  the  lake  of  Itforacaybo  -,  and  Cattbagena; 
Poito^GabeUo  is,  nest  to  Cartbagena,  Uie  most 
important  fortified'  plaoff.  The  tomv  t»  qnitb 
modern,  and  the  port  is  one  (£  the  finest'  known 
in'bMfawiorldfl.  Arthaihad-searc^  any  ttiing 
to  add'  to  the  advantBgics,  which  t&e  nature  of 
the  spot  preseutst  ^  neok  of  laud  stretches 
first  toward  the  Norrï^  and  th«n  toward  the 
West.  1^8  western  exCwmity  i»  opposite  to  a 
range  of  islands,  connected  by  bridges,  and  so 
close'  together,  tbat  they  mig^  be  faken  for 
another  neck  of  land.  These  islands  are  all 
composed  of  a  calcareous  breccia,  of  extremely 
recent  formation,  and  analogous  to  that  we 
haw  desoribed  on  the  eoaats  of  Ciumtia,  and 
near  the  castle  of  Antyai  It  is'  an  agglomerate, 
wic 
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coDtûning  fragments  of  madrepores  and  oUier 
corals  cemented  by  a  limestone  basis  and  grains 
of  sand.  We  had  already  seen  this  agglomerate 
near  the  Rio  Guaygnaza.  By  the  siognlar 
disposition  of  the  ground  the  port  resembles  a 
baân,  or  a  littlo  inland  lake,  the  southern  ex- 
tremity of  which  is  filled  with  Mttle  islandsi 
covered  with  mangroves,  llie  opening  of  the 
port  toward  the  West  contributes  much  to  the 
smoothness  of  the  water  *.  One  vessel  only  can- 
mter  at  a  time  ;  bnt  the  largest  ships  of  the 
line  can  anchor  very,  near  land,  to  take  in  wafer. 
There  is  no  other  dango-  in  entering  the  har- 
bour, than  the  ree&  of  Punta  Brava,  opposite 
wiiich  a  battery  of  eight  guns  has  been  erected. 
Toward  the  West  andSouth-West  we  see  the  fort, 
which  is  a  regular  pentagon  with  five  bastions, 
the  battery  of  th^  i;eef,  and  the  fortifications 
that  surround  the  ancient  town,  founded  on  an 
island  of  a  trapezoidal  form.  A  bridge,  and  the 
fortified  gate  of  the  Staccado,  join  the  old  to  the 
new  town,  which  is  already  htrger,  though  con- 
sidered, only  as  a  suburb.    The  bottom  of  the 

*  It  il  difpated  at  Porto-Ckbello, wbetber  the  name  of  ,^. 
tho  Port  be  owing  to  the  truiquiUit;  of  it's  waters,  "  whjA* 
would  not  move  tt  hair  (cabelloj  ;"  or,  which  is  more  pro- 
bable, derived  fVom  Antonio  Cabello,  one  of  the  fisfaermeD, 
with  whom  the  smogglen  of  Corassoa  had  fiimied  ao  inti- 
mate cotmectios,  at  the  period  when  the  flnt  hamlet  waa 
constructed  ou  this  halfnieaert  coast. 
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basin  or  little  lake^  which  forms  the  harbour  of 
Porto-Cabelb,  turoa  behind  this  suburb  to  the 
SoQth-West.  It  is  a  marshy  ground,  filled  with 
noisome  and  stagnant  water.  The  town,  winch 
has  at  present  nearly  nine  thousand  inluU>itant5, 
'  owes  We  origin  to  an  illicit  commerce,  attracted 
to  these  shores  by  the  proximity  of  the  town  of 
Buiburata,  which  was  founded  in  1549.  It  is 
only  under  the  administration  of  the  Biscayai)8, 
And  of  the  company  of  Guipuzcoa,  that  Porto> 
Cabello,  which  was  but  a  hamlet,  has  been  con- 
TH'ted  into  a  well  fortified  town.  The  vessels 
of  La  Guayra,  which  is  lesa  a  port  than  a  bad 
t^en  roadstead,  come  to  Porto-Cabello  to  be 
caulked  and  repaired. 

The  real  defence  of  the  harbour  consists  fai 
Uie  low  batteries  of  the  neck  of  land  at  Pnota 
iSrava,  and  of  the  reef:  but  from  ignorance  tif 
this  principle,  a  new  fort,  the  Belvidere  (Mira- 
dor) of  Solano*  has  been  constructed  at  a  great 
expense,  on  the  raoontains  that  command  the 
suburb  toward  the  South.  TTiis  work,  a  quar- 
ter of  a  league  distant  from  the  harbour,  is 
ndsed  four  or  five  hundred  feet  above  the  sur- 
&ce  of  the  water.  The  construction  has  oost 
annually,  during  a  great  number  of  years,  fixHa 

"  The  mirador  n  pbtoed  to  tho  Eut  of  tbs  Vi^a  oOn,  and 
to  Uw  8oHth>£ttt  ùt  Hm  bBlterr  of  tbe  mIUvoiLi,  uhI  tho 
powder4iiiU, 
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tventy  to  thirty  tboasand  piastres.  The  041- 
tfûn-general  of  Caraccas,  Mr.  de  Goerara  Vas- 
coDzelos,  was  of  o[nmon  vith  the  most  able 
Spaaieh  engineen,  that  the  Mtrador,  which  in 
my  time  mounted  only  nxteen  guns,  woatd 
contribute  very  little  to  the  defence  oL^ie  place, 
»id  caused  the  work  to  be  suspended.  Long 
operience  has  prorod,  that  very  elevated  b|i^ 
teriea,  even  when  provided  with  heavy  guna, 
act  wHh  much  less  effi»:t  in  defesding  a  road-  ' 
stead,  tiian  low  and  half-drowned  batteries, 
mounted  with  cannon  of  less  size,  hot  erected 
OB  the  colore  itself  or  on  jetties.  We  found 
I*Orto-Cabello  in  a  state  of  defence  Httle  calcu- 
lated to  inspire  confidence.  The  fortifications 
of  ihe  port  and  round  the  town,  wUcfa  have 
aibout  shrty  gnus,  require  a  garrison  of  eifi^XtoeQ 
hnndred  or  two  tiioosand  men,  and  then  w»*e 
not  six:  hundred.  One  of  the  king's  £rigates  had 
Iteen  aAtacked  hi  the  nigM  by  the  armed  boats 
of  an  Englifih  man-«f-w«r,  and  taken,  tfaov^ 
anchored  aA  the  entrance  of  the  harbour.  Tlte 
blockade  niïier  fovoured  ikan  prewnted  illiât 
eennaerce  ;  and  every  ttông  at  Pprh>d€abello 
seemed  to  announce  the  increase  «^  populati<Hi 
and  industry.  Among  the  most  active  branches 
of  j5:Bndulent  intercoarse  are  those  with  the 
Mauds  of  Cwassoa  and  Jamaica.  More  than 
ten  thousand  mules  are  exported  annoidly.  It 
is  curious  enough  to  see  tiiese  aniiiaab  «■- 
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barked  ;  they  are  thrown  donn  with  ropes,  and 
then  hoisted  on  board  tho  vessels  by  means  of 
a  machine  resembling  a  crane.  Ranged  in  two 
files,  the  mules  with  difficulty  keep  their  feet 
during  the  rolling  and  pitching  of  the  ship  ;  and 
in  wder  to  frighten  and  render  Ûiem  more 
docile,  the  drum  is  beaten  during  a  great  part 
of  the  day  and  night.  We  may  guess  what  " 
quiet  a  passenger  aijoys,  who  has  the  courage 
to  embark  for  Jamaica  in  a  schooner  laden  with 
mules. 

We  kit  Porto-CabeUo  on  the  lat  of  March  at 
BOBrite.  We  taw  with  surprise  the  great  num- 
ber of  boats,  that  w««  toden  with  fhiiti  to  be 
ifÀà  at  the  market.  It  reminded  nte  of  a  fine 
morning  at  Venice.  The  town,  presents  in 
general,  on  the  side  towd  the  sea,  a  cbeerfnl 
and  agree{d)le  aspect.  Moautaius  covered  with 
vegetation,  and  crowned  with  peaks*,  which 
ihnn  their  outline  woald  be  taken  for  rocks  of 
tr^,  form  the  back  ground  of  the  landscape. 
Near  the  coast,  all  is  bare,  white,  and  strongly 
iUnmined,  iHnle  the  screen  of  mount^ns  is 
dothed  with  trees  c^  thick  ft^iage,  th^  project 
their  vast  shadows  upon  the  brown  and  rocky 
ground.  On  gcing  out  of  the  town  we  visited  ■ 
an  aqnedwrt,  that  bad  been  just  finished.  It  is 
five  thousand  varas  long,    and  conveys   the 

*  Lot  Tetat  tie  Ilaria. 
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waters  of  the  Rio  Estevan  by  a  trench  to  the 
town.  This  work  has  cost  more  than  ttrirty 
thousand  piastres  ;  but  it's  waters  gush  out  in 
every  street.    . 

We  returned  from  Porto-Cabello  to  the  val- 
leys of  Aragua,  and  agîÛD  stopped  at  the  plan- 
tation of  Barbula,  by  which  the  new  road  to 
Valencia  is  traced.  We  had  heard  several 
weeks  before  cS  a  tree,  the  juice  of  which  is  a 
nourishing  milk.  It  is  called  the  cow-tree  ;  and 
we  were  assured,  that  the  Negroes  of  the  farm, 
who  drink  plentitiiBy  of  this  vegetable  milk, 
consider  it  as  a  wholesome  aliment.  All  the 
milky  juices  of  plants  being  acrid,  bitter,  and 
m<H*e  or  less  poisonous,  this  assertion  appeared 
to  US  very  extraordinary  ;  but  we  found  by 
experience  during  our  stay  at  Barbula,  that  the 
virtues  of  the  palo  de  vacà  had  not  been  exag- 
gerated. This  fine  tree  rises  like  the  broad- 
leaved  star-apple  *.  It's  oblong  and  pointed 
leaves,  tough  and  alternate,  are  marked  by 
lateral  ribs,  prominent  at  the  lower  surface,  and 
paralleL  liiey  are  some  of  them  ten  mches 
long.  We  did  not  see  the  flower  :  the  firuit  is 
somewhat  fleshy,  and  contains  one  or  sometimes 
two  natfi.  When  incisions  are  made  in  the 
trunk  of  the  cow-tree,  it  yields  abundance  of  a. 

*  ChryNpb^llam  cainito.  See  Armokt  d*  Mtuie,  vol,  ii> 
p.  180. 
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glutinous  milk,  tolerably  thick,  destitute  of  all 
acrimonyj  and  of  ao  agreeable  and  balmy  smell. 
It  was  offered  to  us  in  the  shell  of  the  tutumo  or 
calebash-tree.  We  drank  considerable  quanti-' 
ties  of  it  in  the  evemng  before  we  went  to  bed, 
and  very  early  in  the  morning,  without  feeling 
the  least  injurious  efièct.  The  viscosity  of  this 
milk  alone  renders  it  a  little  disagreeable.  Tho 
Negroes  and  the  free  people,  who  work  in  the 
plantations,  drink  it,  dipping  into  it  their  bread 
of  m^e  or  cassava.  The  majordomo  of  the 
form  told  us,  that  the  Negroes  grow 'sensibly 
fetter  during  the  season,  when  the  palo  de  vaca 
furnishes  them  with  mo&t  milk.  Tins  juice, 
e^>osed  to  the  mr,  presents  at  it's  surface, 
perhaps  in  consequence  of  the  absorption  of  the 
atmospheric  oxygen,  membranes  of  a  stron^y 
anim'alized  substance,  yellowish,  stringy,  and 
resembling  a  cheesy  substance.  These  mem- 
branes, separated  firora  the  rest  (rf"  the  more 
aqueous  liquid,  are  elastic,  almost  like  caout-r 
cbouc;  but  ^y  undergo  in  time  the  same 
phenomena  of  putrefaction  as  gelatine.  The 
people  call  the  coagulum,  that  separates  by  the 
contact  of  the  air,  cheese.  This  coagulum 
grows  sour  in  the  space  of  five  or  six  days,  as  I 
observed  in  the  small  portions  which  I  carried 
to  Nueva  Valencia.  The  milk,  contained  in  a 
stopped  vial,  had  depodted  a  little  coagulum  ; 
and,  fya  from  beconiing  fetid,  it  exhaled  con- 
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stantly  a  balsamic  odour.  The  freeh  juice, 
mixed  with  cold  water,  was  scarcely  coagulated 
at  all  ;  but  on  the  contact  of  nitric  acid  the 
Beparation  of  the  viscous  membranes  took  place. 
We  sent  two  bottles  of  this  milk  to  Mr.  Four- 
croy  at  Paris  :  in  one  it  was  in  it's  natural  state, 
and  in  the  other  mixed  with  a  oertdn  quantity 
of  carbonat  of  soda.  The  French  c(msal  re- 
ndiDg  in  the  island  of  St.  Thoraa«  undertook  to 
convey  them  to  him. 

The  extraordinary  tree,  of  which  we  have 
been  speaking',  appears  to  be  peculiar  to  the 
GfrdiUera  of  the  coast,  particularly  from  Bar- 
bula  to  the  lake  of  Maracaybo.  .  Some  stocks  of 
it  exist  near  the  village  of  San  Mateo  ;  uid, 
according  to  Mr.  Bredemeyer,  whose  trav^ 
have  so  much  enriched  the  fine  hot-houses  of 
Scboenbrunn  and  Vienna,  in  the  valley  of  Cau- 
cagua,  three  days  journey  East  of  Caraccas. 
This  naturalist  found,  like  us,  that  the  végé- 
tale miDt  of  the  pah  de  vaca  had  an  agreeable 
tast^  and  an  aromatic  smell.  At  Caucagua, 
the  natives  call  the  tree,  that  furnishes  this 
nourishing  juioe,  the  milk-tree  (arbol  de  leche). 
They  pn^ess  to  recognize,  from  tlie  thickness 
and  colour  of  the  foliage,  the  trunks  that  yield 
the  most  juice;  as  the  herdsman  distinguishes, 
from  external  signs,  a  good  milch-cow.  No 
botanist  has  hitherto  known  the  existence  of  this 

plant,  of  which  it  is  easy  to  procure  the  parts, 
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of  fructification.  It  seems,  according  to  Mr. 
Konth,  to  belong  to  the  Sî^ta  family  *.  Long 
after  my  return  to  Eun^,  I  found  in  the  De- 
scription of  the  East  Indies  by  Laet,  a  Duteb- 
'  man,  a  passage,  that  seems  to  have  some  rela- 
tion to  the  cow-tree.  **  There  exist  trees,"  says 
Laet  f,  "  in  the  {province  of  Cmnana,  the  sap  of 
which  resembles  curdled  mUk,  and  aflfords  a 
salubrious  nourishment." 

Amid  the  great  number  of  curious  i^mdo- 
mena,  which  have  presented  themselves  to  me 

*  GalactodauiniM,  ex  funilia  sapotoarnm.  Arbor  6-7— 
OTgjalia.  RamtU  teretei;  gUbri,  juniorei  angalati,  teno- 
isaime  cuieMeiiti-puberuli.  Ganmx  lenniiialeB,  mbalal», 
ooQvolat»,  Hriceo-pnbeMflntes,  Folia  altenia,  petiolftU, 
oblooga.  otrinqne  rotoadata,  apics  breriuime  acnnùnata, 
ialegerrinifl,  ntionlato-TemHa.  vdiii  primariia  tnuuvenali- 
btu  panlo  approzimatû  aobpanJlolu  nervoqne  aabtoa  promi- 
aentibas,  sobcoriaoea,  glaberrima,  exaiocata  inpra  viridia, 
■abtiiB  Rareo>(bBca,  norem  aot  decern  poIUoea  longa,  vix 
qoatoor  poHicea  lata.  PetioH  «raaat,  caoaliculati,  ^bri,  8 
ast  0  lineas  longi.  Stipula  nalhs.  Frudm  &cm  drapas 
jnj^andk,  oaniMua,  ^bosna,  viridia,  fwltiB  onciboa  1  ant 
3,  nçoospennlB  (Drapa  Tploii — ,  arbotu  ani-aut  bilooularia  : 
•  loculia  BUMHMperniis  ?)  Ktmth  in  Hutub.  et  Bottyl.,  Sm.  Gen,, 
Tom.  iii,  med. 

t  Inter  arbore*  qiue  aponte  bic  paaiim  naacmitiir,  memo- 
rantnr  a  seripttmbaa  hiapants  qmedam  qM  laotenm  qoendam 
iiqaonm  fandtut,  qui  dnraa  adnaoduni  evadit  ioatar  fOQini 
et  anarcra  odorem  d«  a»  faodit  ;  ali»  qnv  liquorrm  giunJam 
tdunt,  uuter  laetit  coagulait,  çui  m  àbit  ai  iptù  utarpatur  line  ^ 
mojia.     Deicr^l.    l»d.  etc..  Lit.  18,   Cq*.  4  (éd.   1033,   p. 
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in  the  course  of  my  toavels,  I  confess  there  tin 
few,  that  have  so  powerfully  afiècted  my  ima- 
gination as  the  aspect  of  the  cow-tree.  What- 
ever relates  to  milk,  whatever  regards  com,  in- 
spires an  interest,  which  is  not  merely  that  of 
the  physical  knowledge  of  things,  bnt  is  con- 
nected with  another  order  of  ideas  and  aeaii- 
ments.  We  catt  scarcely  conceive  how  the 
human  race  could  exist  witiiout  farinaceous  sub- 
stances; and  without  that  nourishing  juice, 
which  the  breast  cS  the  mother  contains,  and 
which  is  appropriated  to  the  long  feebleness  of 
the  in&nt.  The  amylaceous  matter  of  com,  the 
object  of  religious  veneration  among  so  many 
nations,  ancient  and  modem,  is  diffused  in  the 
seeds,  and  deposited  in  the  roots  of  vegetables  ; 
milk,  which  serves  us  as  an  aUm^it,  appears  to 
us  exclusively  the  produce  of  animal  ore;amza^ 
tion.  Such  are  the  impressions  we  have  received 
in  our  earliest  infancy  :  sucfa  is  also  the  source 
of  that  astonishment,  which  sdzes  us  at  the  as- 
pect of  the  tree  just  described.  It  is  not  here 
the  solemn  shades  of  forests,  the  majestic  course 
of  rivers,  the  mountains  wrapped  in  eternal 
frost,  that  excite  our  emotion.  A  few  drops  of 
veget^Iejuice  recall  to  our  minds  all  the  power- 
fulness  and  the  fecundity  of  nature.  On  the 
barren  flank  of  a  rock  grows  a  tree  with  coria- 
ceous and  dry  leaves.  It's  large  woody  roots 
can  scarcely  penetrate  into  the  stone.  For  se- 
,i  ,Goo^^lc 
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vend  montbc  of  the  year  not  a  single  ^shower 
moisteoB  it's  foliage.  It's  branches  appear  dead 
-and  dried  ;  but  when  the  trunk  is  pierced,  there 
flows  from  it  a  sweet  and  nourishing  milk.  It  ie 
at  the  rising  of  the  Sun,  that  Utis  vegetable  foun- 
tun  is  most  abundant.  The  Blacks  and  natives 
are  then  seen  hastening  froip  all  quEuters,  fur- 
nished with  large  bowls  to  receive  the  milk, 
which  grows  yellow,  and  thickens  at  it's  surface. 
Some  employ  their  bowls  under  the  tree  itself, 
others  cany  the  juice  home  to  their  children. 
We  seem  to  see  the  fomily  of  a  shepherd,  who 
distributes  the  milk  of  bis  flock. 

I  have  described  the  sensations,  which  the  cow- 
tree  awakens  in  the  mind  of  the  traveller  at  the 
first  view.  In  examining  the  physical  properties 
of  animal  and  vegetable  products,  science  dis- 
plays them  as  closely  Uoked  together;  but  it 
strips  them  of  what  is  marvellous,  and  perhaps 
also  of  a  part  of  thôr  charms,  of  what  excited 
«ur  astonishment.  Nothing  spears  isolated; 
,the  chemical  principles,  that  were  believed  to' be 
pecuUar  to  animals,  are  fonndin  plants  ;  a  com- 
.mon  chain  Unks  together  all  organic  nature. 

Long  before  chemists  had  recognized  small 
portions  of  wax  in  the  pollen  of  flowers,  the  var- 
nish of  leaves,  and  the  whitish  dust  of  our  plums 
arid  grapes,  the  inhabitants  of  the  Andes  of 
Quindiu  fabricated  tapei-s  with  the  thick  layer 
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of  wax,  that  covers  tbe  trunk  of  a  palm-tree  *. 
It  is  but  a  few  years  since  we  have  discovered  in 
Europe  caseum,  the  basis  of  cheese,  in  the  emul- 
sion of  almonds  -)-  ;  yet  for  ages  past  in  the 
mountains  of  the  coast  <^  Venezuela  the  milk  of 
a  tree,  and  the  cheese  separated  from  that  veget- 
able milk,  have  heen  coondered  ai  a  salutary 
aliment.  What  is  the  cause  of  this  singular 
course  in  the  unfolding  of  our  knowledge  ?  How 
have  the  vulgar  in  one  hemisphere  recognized, 
what  in  the  other  has  so  long  escaped  the  saga- 
city of  chemists^  accustomed  to  interrogate  na- 
ture, and  seize  her  in  her  mystmons  progress  "i 
It  is  that  a  small  number  of  elements  and  prin- 
ciples differently  combined  are  spread  through 
several  families  of  plants  ;  it  is  that  the  genera 
and  species  of  these  natural  &miliei  are  not 
equally  distributed  in  the  torrid,  the  fri^d,  and 
the  temperate  zones  ;  it  is  that  tribes  excited  by 
want,  and  deriving  almost  all  (hdr  subsistence 
from  the  vegetable  kingdom,  discover  nourishing 
principles,  Ëuînaceous  and  alimentary  substances, 
wherever  nature  has  deposited  them  in  the  si^ 
the  bark,  the  roots,  or  the  fi-uits  of  v^;etables. 

*  CmuyloM  amficob,  which  w«  ba*e  deacribed  in  onr 
Plwtea  Equinoxiales,  vol.  i,  p.9,  PI.  i  aod  ii. 

+  Pniust  in  the  Jouni.  de  Pliysiquc,  vol.  liv,  p.  430. 
Boullaj  and  Vogel,  in  tbe  Annales  de  Chimie  et  de  Physique, 
Tol,Ti,  p.  408. 


,.-^- Google 


219 

That  amylaceons  fecula,  which  the  seeds  of  the 
cereal  plants  famish  ia  all  it's  purity,  is  found 
united  with  an  acrid,  and  sometimes  even 
poisonoas  juice,  in  the  roots  of  the  arums,  the 
tacca  funnatifidft,  and  the  iatn^ha  manihot. 
The  savage  of  America,  Hke  the  savage  of  the 
islandsin  the  Pacific  Ocean,  has  learned  to  dulcify 
the  fecula,  by  pressing  and  separating  it  from 
it's  juice.  In  the  milk  of  plants,  and  in  the 
milky  «nuisions,  matter  extremely  nourishing, 
albumen,  cofeitm,  and  sugar,  are  found  mixed 
vrith  caoutchouc  and  with  deleterious  and  caus- 
tic principles,  such  as  marphin  and  the  hydro- 
cyandc  acid  *,  These  mixtures  vary  not  only  in 
the  different  &milies,  but  also  in  the  species 
which  belong  to  the  same  genus.  Sometimes  it 
is  the'  marphin,  or  narcotic  principle,  that  cha- 
ract^zes  the  vegetable  milk,  as  in  some  papa- 
verous plants  ;  sometimes  it  is  caoutchouc,  as  in 
the  hevea,  and  the  castilloa  ;  sometimes  albumen 
and  caseum,  as  in  the  cow-tree. 

The  lactescent  plants  belong  chiefly  to  the 
three  ^railiee  of  the  euphorbiacese,  the  nrUcese, 
and  the  apocinese-^i  and  since,  on  examining 

*  Opmm  conteini  nwpAm,  ctoulcboac,  &o. 

t  After  thew  three  great  families  r<dlow  the  p^averacfe, 
the  chicormce»,  the  lobeliaceic,  the  campanolaccK,  the  upo- 
tu,  and  the  cDcurbitacew.  The  hydrocjraaic  add  is  pecoliar 
to  the  groap  of  rotaceo  -amygdalacece.  In  the  monocotyledoif 
0D8  planta  there  i»  aa  milky  Juice  ;  but  the  peri«periii  «f  Um 


the  (Jistribution  of  vegeu^Ie  forms  over  the  globe/ 
we  find  that  those  three  families  are  more  oume-f 
rous  in  species  in  the  low  repbns  of  the  tropics, 
we  must  thence  conclade,  that  a  Tçry  elevated 
temperature  contributes  to  the  elaboration  of  • 
the  milky  juices,  to  the  formation  of  caoutchouc, 
albumen,  and  caseous  matter.  The  sap  of  the 
polo  de  vaca  furnishes  unquestionably  the  most 
striking  example  of  a  vegetable  milk,  in  which 
the  acrid  and  deleterious  principle  is  not  united 
'with  the  albumen,  the  caseum,  and  the  caout- 
chouc :  the  genera  euphorbia  and  ascle^àas,  how- 
ever, though  generally  knowD  for  their  caustic 
properties,  had  already  presented  us  with  a  few 
species,  the  juice  of  which  is  sweet  and  harm- 
less. Such  are  the  tahayba  duke  oi  the  Canary  , 
islands,  which  we  have  already  mentioned  *, 
and  the  asclepias  lactifera  of  Ceylon.  Burman 
relates,  that  in  the  latter  country,  when  tow's 
milk  is  wanting,  the  milk  of  this  asclepias  is 
used  ;  and  that  the  aUments  commojily  prepared 
mth  animal  milk  are  boiled  with  it's  leaves.  We 
may  hope,  that  a  traveller,  deeply  versed  in  che- 
mical knowledge,  Dr.  John  Davy,  will  throw 

pain»,  wbkh  yields  aach  sweet  and  agreeable  milky  emal- 
Mou,  contalDs  no  doubt  caaim.  Of  wtuU  nature  is  tbe  milk 
«r  mushrooms  ? 

*  Eupborbiabalsamirera.  See  above,  p.  180.  The  milky 
juice  of  the  cactus  mamiliaris  is  equally  sweet  (Dt  CmdolU, 
Étm  nr  la  Prvpr.  wH.  des  Piatitc$,  p.  166.) 
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Ilgtit  on  this  i^-t  dariDg  his  stay  at  the  island  of 
Ceylon  ;  for  it  may  be  possible,  as  Mr.  DecandoUe 
has  well  observed,  that  tfie  natives  employ  only 
the  jnice  that  flows  from  the  young  plant,  at  a 
period  when  the  acrid  principle  is.  not  yet  de- 
veloped. In  ^t,  the  first  shoots  of  the  ï^ocy- 
neoos  plants  are  eaten  in  several  countries*. 

I  have  endeavoured,  by  these  comparisons,  to 
bring  into  consideration  under  a  more  general 
point  of  view  the  milky  jjûces,  that  circulate  in 
vegetables  ;  and  the  milky  emulsions,  that  tlie 
fruits  of  the  amygdalaceous  plants  and  palma 
yield.  1  may  be  permitted  to  add  the  result  of 
some  experiments,  which  I  attempted  to  make 
on  the  jmce  of  the  carica  papaya  during  my  stay  ' 
in  the  valleys  of  Aragua,  though  I  was  then  ' 
almost  destitute  of  chemical  tests.  The  juice 
has  been  since  examined  by  Mr.  Vauquelin  'f-. 
This  celebrated  chemist  has  very  clearly  recog- 
nized the  ^bumen  and  caseous  matter  ;  he  com- 
pares the  milky  sap  to  a  substance  strongly 
animalized,  to  the  blood  of  animals  ;  but  his 
researches  were  confined  to  a  fermented  juice, 
and  a  coagulum  of  a  fetid  smell  formed  during 
the  passage  from  the  Isle  of  France  to  HavT& 
He  hasr  expressed  a  wish,  that  some  traveller 

•  lb.  p.  216. 

f  VanqueliD  and  Cadet  de  Gauicourt,  in  tbc  ^mtalti  de 
Chimie,  toI,  xli»,  p.  27ft;  xKi,  p.  2&0  and  304. 
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would  examine  the  milk  of  tlie  pE^w-tree  jtut 
as  it  flows  Irom  the  steib  or  the  fniit. 

I^e  yonoger  the  fruit  of  the  csricà,  the  more 
m\\k  it  yields  ;  it  is  found  already  m  the  grainen 
scarcely  fecundated.  In  proportion  as  the  fruit 
ripens,  the  milk,  less  abundant,  becomes  more 
aqueous.  Lev  of  tliat  aumal  matter,  which  is 
coagulabU  by  acids  and  by  the  absorption  of 
atmospheric  oxygen,  is  found  in  it.  As  the  whole 
firiiit  is  viscous  *,  it  might  be  supposed,  that,  as 
it  grows  hu^r,  tbe  coagulabie  matter  is  deposed 
hi'the  organs,  and  ferms  a  part  of  the  pulp,  or 
.  the  fleshy  substance.  When  nitric  acid,  diluted 
with  four  parts  of  water,  is  added  drop  by  drop 
to  the  milk  expressed  from  à  very  young  fruity  a 
very  extraordinary  phenomenon  appears.  At 
the  centi^  of  each  dn^  a  galatinoas  pellicle  is 
formed,  divided  by  grayish  streaks.  These 
streaks  are  simply  the  juice  reader^  mcs^ 
aqueous,  owing  to  the  contact  of  the  acid  having 
deprived  it  of  the  albumen.  At  the  same  time, 
the  centre  of  the  pellicles  becomes  opaque,  and 

*  It  U  the  aane  v'uoQÙty,  whidi  is  rMDarked  aka  ia  tbe 
tmb  mift  of  the  pah  de  vaca.  It  k  no  doubt  ooeuioned  bj 
the  caoBtcliaiu,  wbioh  is  mt  yet  separated,  and  which  fonos 
ooe  mass  with  the  slbumeD  and  the  caiam,  aa  the  butter  and 
'  the  coMN»)  in  aDimal  milk.  The  jnice  of  a  eupborbiaceoua 
plant,  tbe  aapium  aucaparium,  which  also  yields  eaontehonc, 
n  BO  glBtinons,  that  it  n  nsed  to  catch  piirots,  (Dc  Cm^êSt, 
loco  cit.,  p.  203.> 
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of  the  c<^ur  c€  the  yolk  oi  an  egg  ;  they  'enlarge 
as  if  by  the  proloDgation  of  diveigent  fibres. 
Tlie  wheAe  liquid  assumes  at  fint  the  f^pearance 
of  aa  agate  with  milky  clouds  ;  and  it  seems  as 
if  organic  membranes  were  forming  under  the 
eye  of  the  observer.  When  the  coagulum  extends 
to  the  whole  mass,  the  yellow  i|>ot8  again  dis- 
^)pew.  By  a^tatioD  it  becomes  graonloiia  like 
8(^  cheese  *.  like  yellow  colour  reappears  on 
adding  airesh  a  few  drops  oi  nitric  acid.  The 
acid  acts  in  this  instance  as  the  oxygen  of  tiie 
aimo^>here  at  a  temperature  from  27°  to  35°  ; 
for  the  white  oo^nltim  grows  yellow  in  two  or 
tbree  niiaut«8,  when  exposed  to  the  Sun,    After 

*  The  fubaUDce  which  falls  down  io  grumea  and  6lamen> 
tons  clods  is  not  pure  caoutchouc,  hot  perhapa  a  mislore  of 
Ibis  sabstance  with  aueum  and  albamen.  Acids  precipitate 
tin  «aoutcbono  fron  the  nStty  joiae  of  the  enpbortiKiiiu,  fig- 
treea,  and  barca  ;  ^iaoj  precipitota  the  tammm  from  tike  milk 
at  ainoub.  A  white  coagulum  waa  formed  in  viah  dotefy 
atopped,  contuning  the  ^iJk  of  the  hevea,  and  preserved 
among  oor  collections,  daring  our  jouraejr  to  the  OroonoLo. 
It  is  perhaps  Itie  dcvelopement  of  a  vegetable  acid,  that  then 
hroisbee  oxygea  to  the  afbuoaea.  The  formstioa  of  tho 
taaguium  of  the  hnreav  er  af  a  ml  cHutabaoc,  ia  nererthcleia 
maeh  mara  rwpid  in  contact  witb  tba  air.  Tha  abaorption  of 
atmospberic  oxygen  is  net  in  the  leaat  neceasary  to  the  prodn^ 
tion  of  batter,  which  exists  already  funned  in  the  milk  of 
animab  ;  but  1  beliere  it  cannot  be  doubled,  that,  ia  the 
milk  of  planta,  this  absorption  produces  the  palliclei  of 
OMMabane»  of  coagrialed  albMDen,  and  of  '  aunm,  which 
are  snccessiTel;  formed  ia  reatels  o^iosed  to  the  open  air. 
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a  few  hoars  tlie  yellow  colour  turns  to  brown, 
^o  doubt  because  the  carboa  is  set  more  free 
progressively  as  the  hydrogen,  with  which  it  was 
combined,  is  burnt.  The  coagulum  formed  by 
the  acid  becomes  viscous,  and  acquires  that 
smell  of  wax,  which  I  have  observed  in  treating 
muscular  flesh  and  mushrooms  (morels)  with 
nitric  acid*.  According  to  the  fine  experi- 
ments of  Mr.  Hatchett,  the  albumen  may  be 
supposed  to  pass  partly  to  the  state  of  gelatine. 
The  coagulum  of  the  papaw-tree,  when  newly 
prepared,  being  thrown  into  water,  soAens,  dis- 
solves in  part,  and  gives  a  yellowish  tint  to  the 
fluid.  The  milk,  placed  in  contact  with  water 
only,  forms  also  membranes.  In  an  instant  a 
tremulous  jelly  is  precipitated,  resembling  starch. 
This  phenomenon  is  particularly  striking,  if  the 
water  employed  be  heated  -to  40°  or  60°.  The 
jelly  condenses  in  proportjou  as  more  water  is 
poured  upon  it.  It  preserves  a  long  time  it's 
whiteness,  only  growing  yellow  by  the  contact 
of  a  few  drops  of  nitric  acid.  Guided  by  the  ex- 
periments of  Messrs.  Fourcroy  and  Vauquelin 
on  the  juice  of  the  hevea,  I  mixed  a  solutipu  <Â 
carbonat  of  soda  with  the  milk  of  the  papaw. 
No  clot  is  formed,  even  when  pure  water  is 
pçured  on  a  mixture  of  the  milk  with  the  alka- 

•  8«a  my  Ëxperimenti  on  tl»  Irritable  and  Nenwr»  Ftb»> 
(in  GrrmRB,)  toI.  i,  p.  »77. 
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line  solution.  The  membranes  appear  only 
when,  by  adding  an  acid,  the  soda  is  nentralized, 
and  Xbe  acid  is  in  excess.  I  madethe  coagubtm 
formed  by  nitric  acid,  the  juice  of  lemons,  or  hot 
water,  equally  disappear  by  miidhg  it  with  car- 
bonat  of  soda.  The  sap  becomes  milky  and 
liquid  afresh,  as  in  it's  primitive  slate  ;  but  this 
experiment  succeeds  only  when  the  coagulum 
has  been  recently  fmned. 

In  comp^ing  the  milky  juiceS' of  the  papaw, 
ibe  cow-tree,  and  the  hevea,  there  appears  a 
striking  ^lalogy between  the  juices  which  al>ound 
in  caseous  matter,  and.  those  in  which  the  caout- 
chouc prevails.  All  the  white  and  newly  pre- 
pared caoutchoncj  as  well  as  the  mpermeabie 
cloaks,  manu&ctured  in  Spanish  America  by 
placing  a  layer  of  milk  of  hevea  between  iyo 
[Heces  of  cloth  ;  exhale  an  animal  and  nauseating 
smell.  This  seems  to-  indicate,  that  the  caout^ 
chouc,  in  coagulating,  carries  with  it  the  caseurn^ 
wluch  is  perhaps  only  an  altered  albumen  *. 

The  produce  of  the  bread  fruit  tree  can  no  more 
be  considered  as  bread,  than  the  plantains  before 
the  state  of  maturity,  or  the  tuberous  and  amy- 
laceous roots  of  the  cassava,  the  dioscorea,  the 
convolvulus  batatas,  and  the  potato.  The  milk 
of  the  cow-tree  contains,  on  the  contrary,  the  ca- 
seous -matter,  like  the  milk  of  mammiferous 


*  Sm  sole  B,  Kt  llie  end  of  Ibw  book. 
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animals.  Raising'  our  miods  to  more  general 
considerations,  we  shall  re^;ard,  with  Mr.  Gay- 
Liissac,  the  caoutchouc  as  the  oily  part,  the  ' 
butter  of  vegetable  ^lilk.  We  find  in  the  milk 
of  plants  caseum  and  caoutchouc;  in  the  milk 
of  animals,  caseum  and  butter.  The  propor- 
tions of  the  two  albuminous  and  oily  principles 
differ  in  the  various  species  of  animals  and  of 
lactescent  plants.  In  these  last  they  are  most 
frequently  mixed  with  other  substances  hurtful 
as  food  ;  but  of  which  the  separation  might  per- 
haps be  obtained  by  chemical  processes.  A 
vegetable  milk  becomes  nouiishing,  when  it  is 
destitute  of  acrid  and  narcotic  principles  ;  and 
«bounds  less  in  caoutchouc,  than  in  caseous 
matter. 

.If  the  polo  de  vBca  display  to  us  the  imm^se 
fecundity  and  the  bounty  of  nature  under  the 
torrid  zone,  it  reminds  us  also  of  the  numerous 
causes,  which  fevour  in  those  fine  climates  the 
careless  indolence  of  man.  Mungo  Park  has 
made  known  to  us  the  butler-tree  of  Bambarra, 
which  Mr.  de  Candolle  suspect*  to  be  of  the 
fkmily  of  the  sapotas,  as  well  as  our  milk-tree. 
The  plfmtains,  the  sago-tree,  the  mauritias  of 
the  Oroonoko,  are  as  much  bread-trees  as  the. 
rema  of  tbe  South  Sea.  The  fruits  of  the  cres- 
centia  »id  the  lecythis  serve  for  vessels  :  tbe 
spathes  of  the  palms,  and  the  bark  of  trees,  fur- 
nish caps  and  garments  without  a  seam.  TTie 
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IcnotS}  or  rather  the  interior  cells  of  the  trunks 
of  bamboos,  supply  ladders  ;  add  facilitate  Id  a 
thousand  ways  the  construction  of  a  hut,  and 
the  fabrication  of  chairs,  beds,  and  other  arti- 
cles of  furniture,  that  compose  the  wealth  of  a 
sava^.  In  the  midst  of  this  lavish  vegetation, 
so  varied  in  it's  productions,  it  requires  very 
powerftil  motives,  to  excite  men  to  labour, 'to 
awaken  him  from  his  lethargy,  and  unfold  liis 
intellectual  faculties. 

The  cacao-tree  and  cotton  are  cultivated  at 
Barbula.  We  there  found,  what  is  very  rare  ia 
that  country,  two  lai^  cylindrical  machines  for 
separating  cotton  6x>m  it's  seeds  ;  one  put  in 
motion  by  an  hydraulic  wheel,  and  the  other  by 
a  wheel  tamed  by  mules.  The  majordomo  of 
the  Ëirm,  who  had  ooostructed  these  machines, 
was  a  native  of  Merida.  He  was  acquainted 
with  the  road,  that  leads  from  Nueva  Valencia, 
by  Ouanare  and  Misag^ual,  to  Vatinas;  and 
thence,  by  the  ravine  of  Callejones,  to  the 
Paramo  de  Mucuchîes  and  the  mounttùos  of 
Merida  covered  with  eternal  mows.  The  no- 
tions he  gave  ns  of  the  time  requisite  for  going 
from  Valencia  by  Vannas  to  the  Sierra  Nevada, 
and  thence  by  the  port  of  Torunos,  and  tiie 
Rio  Santo  Domingo,  to  San  Fernando  de  Apure, 
were  of  infinite  value  to  us.  It  can  scarcely  be 
imagined  in  Europe,  how  difficult  it  is  to  obtain 
accurate  taibrmation,  in  a  country  wh^re  the 
q2  l,.  .,,  .Cckv^Ic 
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communications  are  so  rare  ;  and  where  the 
length  of  distances  is  diminished,  or  exa^erated, 
according  to  the  desire  that  is  felt-  of  encourag- 
ing the  traveller,  or  averting  him  from  his 
purpose.  On  leaving  Caraccas,  I  had  placed 
money  in  the  hands  of  the  intendant  of  the 
province,  to  be  paid  by  the  ofiScera  of  the  Royal 
Treasury  at  Varinas.  I  had  resolved  to  vi«t 
the  eastern  extremity  (rf*  the  Cordilleras  of  New 
Canada,  where  they  lose  themselves  in  the 
paramos  of  Timotes  and  Niquitao.  I  learned 
at  Barbula,  that  this  excursion  would  retard  our 
arrival  at  the  Oroonoko  thirty-five  days.  This 
delay  appeared  to  us  so  much  the  longer,  as  the 
nuns  were  expected  to  beg^n  sooner  than  usual. 
We  had  the  hope  of  examining  afterward  a  great 
number  of  mountains  covered  with  perpetual' 
snow,  at  Quito,  Peru,  and  Mexico  ;  and  it  ap- 
peared to  me  still  more  prudent,  to  relinquish 
our  project  of  visiting  the  mountains  of  Merida, 
on  account  of  the  apprehension,  that  by  so  doing 
we  might  miss  the  real  object  of  our  journey,  that 
of  asoertiuning  by  astronomical  observations  the 
point  of  communication  between  the  Oroonoko 
and  the  Rio  Negro  and  the  river  of  Amazons. 
We  returned  in  consequence  from  Barbula  to 
Guacara,  to  take  leave  of  the  respectable  femily 
of  the  Marquis  del  Toro,  and  pass  three  days 
more  on  the  borders  of  the  lake. 
It  was  the  time  of  carnival,  and  all  was  gaiety. 
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The  sports  in  which  the  people  indalge  them- 
selves, aod  which  are  called  getmes  of  cames 
.  tollendas,  assume  sometimes  a  little  of  a  savage 
character.  Some  led  an  ass  loaded  with  water, 
and,  wherever  they  found  a  window  open, 
sprinkled  the  apartment  within  by  means  of  a 
pomp.  Others  carry  hags  filled  with  the  hairs 
of  jncofiea,  or  dolichos  pruriens  ;  fuid  blow  the 
fa^r,  which  causes  A  great  irritation  of  the  skin, 
into  the  foces  of  those  wlio  pass  by. 

From  Guacara  we  returned  to  Nuev^  Valen- 
cia ♦,  We  found  there  a  few  French  emigrants, 
the  only  ones  we  sawduring  five  yeaï*8  passed 
in  the  Spanish  colonies.  Notwithstanding  the 
ties  of  blood,  that  unit«  the  royed  fomilies  t^ 
France  and  Spain,  even  French  priests  were  not 
permitted  to  take  refuge  in  that  part  of  the  New 
World,  where  man  with  such  âtcility  finds  food 
«nd  shelter.  Beyond  the  ocean,  the  United 
States  of  America  afforded  the  only  asylum  to 

*  I  roDod  tke  Utitade  of  the  Hacienda  de  Cura,  one  of 
41m  bett  determioed  poinU,  10°  15'  40"  ;  that  of  Guacara, 
10»  11'  ÎS"  ;  tbat  of  NueTa  Valencia,  lOVSe",  (Obt.  Att., 
mj.  i,  p.  180—304,  and  207— SOa  The  variation  of  the 
needle,  at  the  Hacienda  de  Cura,  od  the  ITtfa  of  ^ebrnarj, 
1800,  was  4°  4S^  60"  K.  E.  The  maguetic  dip  amoanted, 
«t  HaoieDda  de  Cura,  to  41*20°;  at  Nuera  Valeucia,  to 
AV1&'.  In  these  two  places,  the  owillatioi»  iu  ten  minntei  ■ 
time  vore  two  hundred  aud  thirty  and  two  hundred  and 
tirenty-fiiar.  All  tbeie  obserrationB  were  made  in  ihc  opeq 
ait,  far  Tnin  tny  edifice.   See  abovot  chap,  xv,  p.  108 
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misfortune.  A  govemmeut,  strong  because  it 
is  free,  confiding  because  it  Is  ju3t,  bad  nothing 
to  fear  in  giving  refuge  to  the  proscribed. 

We  have  endeavoured  above,  to  g^ve  some 
precise  notions  of  the  state  of  the  cultivation  of 
indigo,  cotton,  and  sugar,  in  the  province  of 
Caraccas.  Before  we  quit  the  valley  of  Aragua 
and  it's  neighbouring  coast,  it  remains  for  us  to 
speak  of  the  cacao-plantations,  which  have  at 
all  times  been  considered  as  the  principal  source 
of  the  prosperity  of  those  countries.  The  pro- 
vince of  Caraccas  *,  at  the  end  of  the  eighteenth 
century,  produced  annually  a  hundred  and  fifty 
thousand /ane^fw,  of  which  a  hundred  thousand 
were  consumed  in  Spain^  and  thirty  thousand  in 
the  province.  Estimating  a  fanega  of  cacao 
at  only  twenty-five  piastres  for  the  price  given 
at  Cadiz,  we  find,  that  the  total  value  of  the 
exportation  of  cacao,  by  the  six  ports  of  the 

'  Tb«  prorinne,  not  the  CapiUnia  Général,  coDB«qneatIy 
excluding  the  cacao-plantations  ofCumana,  of  the  province 
of  Barcelona,  of  Haracaj'bo,  of  Varinas,  and  of  Spanish 
Gayana,  Dnriog  the  war,  the  price  of  a  fantga  was,  in  1800, 
inr  Ihe  province  of  Caraccas,  twelve  piastres,  and  is  Spai», 
seren^  piastres.  From  1181  to  1790,  the  prices  of  tfmeg» 
varied  at  Cadis  Ironi  forty  to  a  hundred  piastres.  The 
expeose  of  freight  from  La  Gnayra  to  Cadia  amoonto  n 
time  of  peace  to  three  piastres,  and  in  tiiue  of  war  to  elevvn 
or  twelve  piastres  a  faittga,  fa  time  of  peace  Hkt  pnoe  of 
cacao  is  '  from  twelve  to  twenty  piutrai  the  Jhnrga  «t 
Caraccas. 

CiqlllodtvGoOglC 


231 

Capitania  General  of  Caracoas*j  amounts  to  four 
million  dght  hundred  thousand  piastres.  So 
important  an  object  of  commerce  merits  a 
careful  discussion;  and  I  flatter  myself,  that, 
from  the  great  number  of  materials  I  have  col- 
lected on  all  the  branches  of  colonial  agriculture, 
I  shall  he  able  to  add  something  to  the  informa- 
tion published  by  Mr.  Depous,  in  bis  valuable 
w(M-k  on  the  provinces  of  Venezuela. 

The  tree  that  produces  the  cacao  is  not  at 
pres«it  found  wild  in  the  forests  of  Terra  flrma 
to  the  North  of  the  Oroonoko  ;  we  began  to 
find  it  only  beyond  the  cataracts  of  Atures  and 
Maypures.  It  abounds  partlcul^ly  near  the 
banks  of  the  Ventuari^  and  on  the  Upper  Oroo- 
noko, between  the  Fadamo  and  the  Gehette. 
This  scarcity  of  wild  cacao-trees  in  South 
America,  North  of  the  latitude  of  6°,  is  a  very 
curious  phenranenon  <^  botanical  geogri^>hy, 
and  yet  little  known.  This  jAenomenon  aj^>ears 
so  much  the  more  surprising,  as,  accw^ug  to 
the  annual  produce  of  the  harvest,  the  number 
of  trees  in  full  bearing  in  the  cacao-plantations 
of  Caraocas,  Nueva  Barcelooa,  Venezuela, 
Varinas,  and  Maracaybo,  is  estimated  at  more 

*  St,  Tbomu  in  New  Gnyana,  or  Angoitura,  Cumaua, 
Nueta  Barcdoin,  L>  Goayra.  Porlo-Cubello,  aod  )Ian- 
etybo. 
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than  sixteen  millions.  The  wild  cacao-tree  has 
many  branches,  and  is  covered  with  a  tufted 
and  dark  foliage.  It  bears  a  very  small  fniit> 
Eke  that  variety  which  the  ancient' Mexicans 
called  tlaîeaàahuatl.  'IHnsphnted  into  the 
conucos  of  the  Indians  of  Cassiquiare  and  the 
Rio  Negro,  the  wild  tree  preserves  for  several 
générations  that  force  of  vegetable  life,  which 
makes  it  bear  fruit  in  the  fourth  year  ;  while  in 
the  province  of  Caraccas,  the  harvest  b^ns  only 
the  sixth,  seventh,  ot  eighth  year.  They  are 
later  in  the  inland  parts,  than  on  the  coasts  and 
in  the  vaUey  of  Guapo.  We  met  with  no  tnbe 
on  the  Oroonoko,  that  prepared  a  beverage 
with  the  seeds  of  the  cacao-tree.  The  savages 
snck  the  pulp  of  the  pod,  and  throw  away  the 
seeds,  which  are  often  found  in  heaps  where 
they  have  passed  the  night.  'Hiàngh  the  charote, 
which  is  a  very  weak  infusion  of  cacao,  is  con- 
sidered on  the  coast  to  be  a  very  ancient  beve- 
rage, no  historical  &ct  proves,  that  chocolate, 
M-  any  prqtaration'  whatever  of  cacao,  was 
known  to  the  natives  of  Venezuela  before  the 
arrival  of  Uie  Spaniards^  It  appears  to  me 
more  probable,  that  the  cacao-pladtations  of 
Caraccas  were  made  in  imitation  of  those  of 
Mexico  and  Guatimala  ;  and  that  the  Spaniards, 
inhabiUng  Terra  Tlrma,  learned  the  cultivatJon 
of  tiie  cacao-tree,  iheltered  in  it's  yoaXh  by  the 
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feliage  of  the  erythrina  and  plantmn  *  ;  tlie 
fabrication  of  cakes  of  chocolatl,  and  the  use  c^ 
\he  liquid  of  the  same  name,  by  their  communi- 
cations with  Mexic(^  Guatimala,  and  Nicara- 
gua, three  countries;  the  inhabitants  of  which 
were  of  Tolteck  and  Azteck  origin. 

Up  to  the  sixteenth  century,  travellers  differ 
in  the  opinions  they  give  respecting  chocolatl. 
Benzoni,  in  ïm  ingenQons  style,  says,  that  it  is 
a  drink  rather  dapord,  che  da  kumdne,  "  fitter 
for  hogs  than  men-f-."  The  Jesnit  Acosta  if^ 
asserts,  that  "  the  Spaniards,  who  inhabit 
America,  are  fond  of  chocolate  to  excess  ;  hut 
that  it  requires  to  be  accustomed  to  that  black 
beverage,  not  to  be  sick  at  the  mere  sight  of  it's 
fimth,  which  swims  on  it  like  yeast  on  a  fer- 
mented liquor."  He  adds  :  "  the  cacao  is  a 
prejudice  (una  supersticionj  of  the  Mexicans,  as 
the  coca  is  a  prejudice  of  the  Peruvians." 
These  opinimiB  remind  us  of  Madame  de  Se- 
vigne's  prediction  respecting  the  use  of  coffee. 
Ferdinand  Cortez,  and  his   page,  the  gentil- 

*  Thn  praoMi-or  the  MezicaD  cultivalon,  exscll;  prac- 
tised on  the  coa*t  of  Caracr-u,  is  already  described  in  the 
memoirs'  koorfn  under  the  title  of  Relafiojit  di  certv  GdilUaomo. 
del  Signor  Cortes,  Conquitladure  del  Mruico.  (Ramutio,  torn,  ii, 
p.  184.) 

+  OiroUmo  Benaoni,  MilautK,  Hut.  dtl  Mondo  JVboot,  1672, 
p.  104. 

iWH.  ifat,  de  Imdiat,  Lib.  n,  c.  2S  (edit,  de  1689),  p.  351. 
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hombre  del  gran  Conqmstador,  whose  m^Doin 
were  published  by  Ramusio,  on  the  ocmtrary, 
highly  praise  chocolate,  not  only  as  an  agreeable 
drink,  though  prepared  cold  *,  but  in  particular 
as  a  ndtritious  substance.  "  He  who  haa  drunk 
one  cup,"  says  the  page  of  Ferdinand  Cortea, 
*'  can  travel  a  whole  day  without  any  other  food, 
especially  in  very  hot  climates  ;  for  chocolate  is 
by  if  s  nature  cold  and  refreshing."  We  shall 
not  subscribe  to  the  latter  part  of  this  assertion  ; 
but  we  shall  soon  have  occasion,  in  our  voyage 
on  the  Oroonoko,  and  our  excursions  toward 
the  summit  of  the  Cordilleras,  to  celebrate  the 
salutary  properties  of  chocolat«.  Alike  easy  to 
convey,  and  employ  as  an  aliment,  it  contains  a 
large  quantity  of  nutritive  and  stimulating  par- 
ticles in  a  small  compass.  It  has  been  s^d 
with  truth,  that  in  Africa,  rice,  gum,  and  shea 
butter,  assist  man  in  crosung  the  déserta.  In 
the  New  World,  chocolate  and  the  flower  of 
maize  have  rendered  accessible  to  him  the  table- 
lands of  the  Andes,  and  vast  uninhabited 
forests. 

The  cacao-harvest  is  eJttremely  variable.  Thé 
tree  vegetates  with  such  strength,  that  flowers 

•  Father  Gili  ban  very  clearly  bbown,  from  two  paasa»es 
ID  Tnrq'iemado  {Munarquia  Indiitna,  lib.  xir,  cap,  14  ct  42), 
that  th(^  Mexicans  prepared  tbe  infiisinn  coM  ;  and  tbat  tbe 
Spaniards  bave  introduced  the  custom,  of  piYjwrîng  cbocolalo 
by  Ijoilinii  n  afer  with  tb''  paele  of  l:acuo. 
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spring  out  even  from  the  ligneous  roots,  wher- 
.  ever  the  earth  leaves  them  uncovered.  It 
aufiers  from  the  North-Ëast  winds,  even  when 
these  winds  lower  the  temperature  only  a  few 
degrees.  The  heavy  showers,  that  fall  irregUr 
larly  after  the  nuny  season  during  the  winter 
months,  from  December  to  March,  are  also  very 
hurtful  to  the  cacao-tree.  The  proprietor  of  a 
plantation  of  fifty  thousand  trees  often  loses  the 
value  of  more  than  four  or  five  thousand  piastres 
in  cacao  in  one  hour.  Great  humidity  is  favor- 
able to  the  tree  only  when  it  augments  progres- 
sively, and  is  for  a  long  time  uninterrupted.  If, 
in  the  season  of  drought,  the  leaves  and  the 
young  fruit  be  wetted  fay  a  violent  shower,  the 
fruit  falls  from  the  stem.  It  appears,  that  the 
vessels,  which  absorb  water,  break  from  being 
rendered  turgid.  But  if  the  cacao  harvest  be 
one  of  the  most  uncertain,  on  account  of  the 
fotal  effects  of  intemperate  seasons,  and  the 
great  number  of  worms,  insects,  birdb,  and 
quadrupeds  *,  that  devour  the  pod  of  the  cacao- 
tree  ;  'if  this  branch  of  agricultore  have  the 
disadvantage  of  obli^ng  the  new  pluiter  to  wtât 
eight  or  ten  years-  for  the  fnût  of  his  labours, 
and  of  yielding  an  article  of  very  diMcult  pre- 

*  The    parrote,  mookeyi,   agoutis,  sqairrela,    and    Mag*. 
(See  DeponB,  vol.  ii,  p,  182—204). 
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Berration  *  ;  we  must  not  forget,  that  the  caca»- 
plantatioDB  require  a  mHch  less  number  of  slavef  ■ 
than  most  othei*».  This  consideration  is  of  high 
importance,  at  a  time,  when  all  the  nations  of 
Europe  have  nobly  resolved  to  put  an  end  to 
the  slave-trade.  One  slave  is  sufficient  for  -a 
thousand  trees,  which  may  yield  on  an. average 
annually  twelve  fanegas  of  cacao.  It  is  true, 
that  in  the  island  of  Cuba  one  farge,  sugar- 
plantation,  with  three  hundred  Blacks,  yields, 
one  year  with  another,  forty  thousand  mrokat 
of  sugar,  the  value  of  which,  at  forty  piastres 
the  caskf,  amounts  to  a  hundred  thousand 
piastres  j  and  that  in  the  province  of  Venczuehi 
cacao  to  the  value  of  a  hundred  thousand  piastre», 
or  four  thousand  fenegas,  when  the  fanega  is  at 
twenty-ave  piastres  only,  requires  three  hundred 
or  three  hundred  and  thirty  slaves.'  The  two 
hundted  thousand  casks  of  sugar,  or  three 
million  two  hundred  thousand  arrohast,  which 
the  island  of  Cuba  has  annually  exported  from 
1812  to  1814,  amount  to  eight  millions  of 
piastres;  and  might  be  febricatcd  with  twenty- 
four  thousand  slaves,  If  the  aland  had  balg  very 

•  Sae  above,  ch.p.  yiii,  ..L  iii,'  p.  IIB.     The  cae.o  of 
Guayaquil  keeps  better  tban  that  of  Caracca». 

t  A  oaafc  (cm)  weigbi  from  fifteen  and  ahalf  to  sixteen 
arrobas,  each  arroba  =:  26ponnds  Spanish. 

i  The  haciendas  of  Choroni,  Ocamarc,  Chnao,  Turiamw, 
Gnaigaaaa. 
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Jorge  plantations  t  but  this  supposition  is  not 
(Miiformable  to  the.  state  of  the  colony,  and  the 
nature  of  things.  -  In  18U  the  island  of  Cuba 
employed  a  Hundred  and  forty-three  thousand 
slaves  in  the  fields  alone;  while  the  Capitania 
General  of  Caraccas,  which  produues  but  does 
not  export  two  hundred  thousand  fanegas  of 
eacao  a  year,  or  to  the  value  of  five  -millions  of 
piastres,  has,  both  in  the  towns  and  in  the  fields, 
only  nxty  thousand  slaves.  It  is  almost  super- 
fluous to  add,  that  these  results  vuy  with  the 
prices  -of  sugar  and  cacao. 

The  finest  plantations  of  cacao  are  found  in 
the  province  of  Caraccas  along  the  coast,  be- 
tween Caravalleda  and  the  mouth  of  the  lUo 
Tucuyo»,  in  the  valleya  of  Caucagua,  Capaya, 
Curiepe,  and  Guapo;  and  in  those  of  Cupira, 
between  Cape  Codera  and  Cape  Unare,  near 
Arora,  Barquesimeto;  Guigne,  and  Uritucu.  '  The 
-cacao  that  grows  pn  the  banks  of  the  Uritucu, 
at  the  entrance  of  the  Llanos,  in  the  jurisdiction 
of  San- Sebastian  de  las  Reyes,  is  considered  as 
«f  the  first  quality.  Next  to  the  cacao  of 
Uritucu  comes  that  <rf  Guigne,  of  Caucagua,  (rf 
Capaya,  and  of  Cupira.-  The  merchants  of 
-Cadiz  assign  the  first  rank  to  the  cacao  of 
Caraccas,  immediately  after  that  of  Socomusco  ; 

*  Tbe  two  prannwB  of  Caraccas  and  of  Vaevtt  Barceloaa 
vn  diipntin^  thia  rer^  fertils  tract  <^  ground. 
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and  it's  price  is  generally  from  thirty  to  forty    , 
fee  cent  higbev  than  that  of  Guayaquil. 

It  is  only  since  the  middle  of  the  seventeenUi 
century,  that  the  Dutch,  tranquil  possessors  of 
the  island  of  Curassoa,  awakened  by  their 
smuggling  the  agricultural  industry  of  the  in- 
habitants of  the  neighbouring  coasts,  and  that 
cacao  has  become  an  object  of  exportation  in 
the  province  of  Caraccas.  We  are  ignorant  of 
every  thing,  that  passed  in  those  countries  before 
the  establishment  of  the  Biscay  Company  of 
Guipuzcoa,  in  1728.  No  precise  statistical  fact 
has  reached  us  ;  we  only  know,  that  the  expor- 
tation of  cacao  from  Caraccas  scarc^y  amounted, 
at  the  beginning  of  the  eighteenth  century,  to 
thirty  thousand  yoneg-oj  a  year.  From  1730  to 
1748,  the  company  sent  to  Spain  right  hundred 
and  lifty-eight  thousand  ninebundredaodseventy- 
eight  Janegas,  Vbich  make  on  an  average  forty- 
seven  thousand  seven  hundred  fanegas  a  year  ; 
the  price  of  the  fanega  fell  in  1732  to  forty-five 
piastres,  w:hen  it  had  before  kept  at  eighty 
piastres  !  In  1.763  tiK  cultivation  had  so  much 
augmented,  that  the  exportation  rose  to  eighty-. 
thousand  six  hundred  and  fifty-nine  Jan/egas  *. 
According  to  the  registers  of  the  custom-house 

*  or  these  80,OS9 /ancfiM,  S0,3I9  were  sent  directly  to 
Spain,  16,364  to-I^a  Vera  Cnu,  11,160  to  tlia  Caniries,  and 
S3ia  to  the  West  India  islands. 
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at  La  Guayra,  of  which  I  am  ia  possesion,  1^ 
exporta,  witboiit  counting  the  produce  of  illicit 
trade,  were 

in  1789  of   \03fi55  fanegas 
1792  —  100,592 
1794  —  111,133 

1796  —  75,538 

1797  _  70,832 

In  an  official  document,  taken  from  the  papers 
of  the  minister  of  finance*,  "the  annual  pro- 
duce (la  cosecka)  of  the  province  of  Caraccas  is 
estimated  at  a  hundred  and  thirty-five  thousand 
fanegas  of  cacao  ;  thirty-three  thousand  of  which 
are  for  home  consumption  ; .  ten  thousand  for 
other  Spanish  colonies  ;  seventy-seven  thousand 
for  the  mother-country  i  fifteen  thousand  for  the 
illicit  commerce  with  the  French,  English, 
Dutch,  and  Danish  colonies.  From  1789  to 
1793,  the  importation  of  cacao  fi-om  Caraccas 
into  Spain  has  been,  on  an  average,  seventy- 
seven  thousand  seven  hundred  and  nineteen 
fanegas  a  year,  of  which  sixty-five  thousand 
seven  hundred  and  sixty-six  have  been  consumed 
in  the  countiy,  and  eleven  thousand  nine  hun- 
dred and  fifty-three  exported  to  France,  Italy, 

*  Report  CMS.)  of  the  CoddI  or  Casa  Valencia,  counsellor 
ÎD  the  Department  of  the  Indies,  to  Don  Pedro  Yarela, 
nmrister  of  Jttal  Haeitnda,  on  the  commerce  of  Caraccas,  tbo 
latUJtme,  1797  (fol.  40). 
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and  Germany*."  According  to  nnmeroos  iD« 
fimnations,  which  I  collected  on  the  spot,  these 
estimationa  are  atill  somewhat  too  low.  Ilie 
books  of  the  cnstom-house  of  La  Guayra  alone 
give,  on  a  mean,  in  time  of  peace  an  exporta- 
tion of  ^ghty  thousand  or  a  hundred  thousand 
Janegas  a  year.  We  may  safely  augment  this 
sum  a  fourth  or  fifth,  on  account  of  the  illicit 

*  AcMrding  to  the  registers  of  the  ports  or  Spain,  tbe 
importation  of  cacao  from  Caraccos  into  tbe  penininla  was 
in  1789 ^-  78,406 /oncfuSBlbs. 

1790  —  ■  -  74,089  — 3 

1791  71,600 43 

1792 87,666 34 

1793 76,088 4 

Annnal  average  77,719 /orH^cu. 
Of  ibeH  77,719  fantgat,  60,202  were  consumed  in  tbe 
proriDces  of  Spain  not  privileged  fproomciat  amtribrnfoita), 
and  5&64  in  the  privileged  provinces  (provincial  trtntftat), 
as  ^avarre,  Biscay,  &c.    The  eiporlation  from  Spain  was 
iD  1789  .      .       13,718  fantgat  981bs. 

1790 6,421 80 

1791 21,446 17 

1792 17,452 48 

1793 —     •  728 28 

.  Annual  average  WfibH  foMtffu. 
As  in  the  complicated  system  of  tbe  Spanish  coitont- 
booMs  the  cacao  of  Caraccas  is  subject  to  a  very  différant 
duty,  according  as  it  is  coasuraed  in  the  peninsula,  or 
exported  out  of  the  kingdom  (in  ths  first  case,  fiily-two  and  a 
half  per  cent,  and  in  the  second  twenty-nine  and  a  halOt  > 
great  quantity  of  cacao  is  reinsporteil  into  Spain. 
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trade  with  Trinidady  and  the  other  West  India 
islands.  It  appears  to  me  probable,  that  from 
1800  to  1806,  the  last  period  <^  iaternal  tran- 
qnilHty  in  the  Spanish  colonies,  the  annual  pro- 
duce of  the  cacao-plantations  of  the  Capitania 
General  of  Caraccas  was  at  least  a  hundred  and 
ninety-three  thousand  fanegas  ;  of  which  we 
may  allot  to 

the  province  of  Caraccas        .  150,000 

ofMaracaybo     .  .      20,000 

of  Cumana  .       .  ..      18,000 

of  Nueva  Barcelona  5,000 

The  crops  that  are  gathered  twice  a  year,  at 
the  end  of  June  and  of  December,  vary  much  ; 
yet  less  than  those  of  the  olive  and  vine  in 
Europe.  Of  the  hundred  and  ninety-three 
thousand  fonegas  of  cacao,  which  the  Cegntanir 
General  of  Caraccas  produces,  a  hundred  and 
forty-five  thousand  pass  over  to  Europe,  either 
by  the  ports  of  the  peninsula,  or  by  contraband 
trade. 

I  think  I  can  prove  *,  and  these  estimations 

*  For  the  bases  of  these  estiinxtions,  so  important  in  all 
the  resemrobes  of  political  economy,  see  mj  Euwi  mr  U  Norn, 
Etp.,  rot.  ii,  p.  481,  435,  436,  658  ;  the  tables  of  exportation 
(roili  Canton  in  SaùUe-Cniis,  forage  commereud  aux  Indet  orien- 
ttU*,  vol  iii,  p.l&3, 161, 170;  Colqabonn,  on  the  Wealth  oflhe 
British  Empire,  p.  331,  334  ;  and  (his  Personal  Narraiive* 
vol.  iv,  p.  71.  The  English  Wekt  India  islsjids  exported 
ofiDsar  to  different  parti  of  Ibe  world,  in  1812,  more  than 
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are  the  result  of  a  ^eat  number  of  k>cal  state- 
ments, tiiat  Europe  consumes  in  it's  present  state 
of  civilization, 

FimIu. 

23  millions  of  pounds  of  cacao,  at?  g-  -«q  ^^^^ 

120  fr.  the  hundred  weight.        ) 
32  millions  of  pounds  of  tea,  ^'^logooooOO 

4  fr.  a  pound    .        .  .)       *      ' 

140  millions  of  pounds  of  coffee,  at?  j-g  -^q  -jj_ 

114  fr.  the  hundred  weight         ) 
450  millions  of  pounds  of  sugar,  at?  ^^  q^w,  ^^ 

54  fr.  the  hundred  wdght     .     .S 

Total  value*,      558,200,000 

S!t3,(KK)  hogsitadi,  at  14  cwl,or  336,000,000  ponndi  ;  oFwItich 
Jnmuca  alone,  with  $50,000  negroes,  fimiillMd  iaO,000,00« 
posit^.  Tba  pmdiiM  of  Cata  and  tbat  af  St.  Daaùmgo 
togvtber  lnT«  beMi  catimaletl  at  130,000,000  pouadi  of 
su^r.  Wlieo  we  state  tiie  wmaal  consamptivit  of  cacao 
in  Europe  al  23,0O0,00Ck  and  that  of  sugar  at  4£0,000,000 
pounds,  we  tlunk  we  give  the  real  Dtunben,  exact  to  one 
fiAb.  This  degree  of  precbtoa  may  be  aluioMl  by  eatimatÎÉg 
with  care  the  exportation  of  those  counlrieç,  tiiat^/umfiit  (ik 
gfiMleit  ÇRMtây  of  oaCao  and  sagar  fot  tha  Enro|>eaa  liade; 
for  ÎBstance,  with  respect  to  «acao,  the  exportation  of  the 
ports  «f  Term  Finnn,  dnayaquil,  and  Ghntiimla  ;  md  for  ' 
Bttgar  thai  of  the  En^ish,  Spanish,  asd  Ftvndi  Wost  tadi» 
islands.  Vfe  shall  remark  on  this  oocasion,  that  the  oon- 
snmplion  of  mgar  is  sUted,  ia  tbo  atatiatioal  tables  ftf 
France,  toanountiiB  1800  1o51,D00,W0;  in  1817,  it  wu 
58,400.000  pounds. 

*  tp  IBIS,  the  prim  of  caa»  at  London  was,  for  the  c«mo 
of  €ararcas,  from  S/.  toUi.lOt.;  lor  («cw  «f  iiArior  ^Mlitjr. 
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The  first  of  these  four  productions,  frhich  have 
^beoome  witbin  two  or  three  centuries  the  prin-  ' 
cipal  objects  of  commerce  and  colonial  industry, 
belong;»  excluùvely  to  America;  the  second  to 
Asia.  I  say  exclusively,  for  the  exportation  of 
cacao  from  the  Philippine  Isles  is  yet  of  as  little 
importance,  as  the  attempts  which  have  been 
made  to  cultivate  tea  In  Brazil,  the  island  of 
Trinidad,  and  Jamaica.  The  united  provinces 
of  Caraccas  furnish  nearly  two  thirds  of  all  the 
cacao,  that  ia  consumed  in  the  western  and 
southern  parts  of  Europe.  This  result  is  the 
more  remarkable,  as  being  contrary  to  what  is 
generally  believed  ;  but  the  cacao  of  Ciu'accas, 
Maracaybo,  and  Cumana,  is  not  all  of  the  same 
quality.  We  have  just  seen,  that  the  Count  of 
Casa  Valencm  estimates  the  consumpticm  of 
Spain  at  only  six  or  seven  miUions  of  pounds  ; 

Inpi  4£.  10(.  to  31.  lOt.  the  faundred  weight  ;  a^ee  wtm,  ml 
anmn,  9&t.  the  hundredweight:  lugat,  from  40<.  to  Ma 
The  price  of  these  last  two  Brtides  has  «oiuiderablj'  riaea 
■imc  the  publication  of  Mr.  Colqnhoua's  work.  It  is  difficult 
to  Hk  ft  general  atatemsnt  for  the  price  of  lea,  on  acconnt  of 
the  great  difiennce  between  die  rariou  qnalitiea.  In  1B17, 
the  importation  of  sugar  from  the  East  ladies  into  the  port  of 
London,  was  only  50,000  bags,  or  &,SOO,000  pounda.  Id 
order  to  form  a  more  precise  idea  of  the  importance  of  Eu- 
ropean commerce  in  angar,  coffee,  tea,  and  cacao^  we  shall 
here  call  to  mind,  that  the  value  of  all  the  importatioiu  of 
Bng^aod  amonBts,  fmn  180S  to  1810,  on  aa  average,  to 
ICOD  millioDt  of  francs  jvtrly. 
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Uie  Abbé  Hervas  fixes  it  at  nine  millions.  Every 
person,  who  has  long  inhabited  Sp^n,  Italy,  and 
France,  must  have  observed,  that  the  use  of 
chocolate  is  frequent  only  in  the  first,  of  these 
countries  among  the  poorer  class  of  people  ;  and 
therefore  will  scarcely  believe,  that  Spain  con- 
sumes but  a  third  of  the  cacao  imported  into 
Europe. 

The  late  wars  have  had  much  more  fetal 
effects  on  the  cacao  trade  of  Caraccas,  than  on 
that  of  Guayaquil.  On  account  of  the  increase 
of  price,  less  cacao  of  the  first  quality  has  been 
consumed  in  Europe.  Instead  of  mixing,  as 
was  done  formerly  for  common  chocolate,  one 
quarter  of  the  cacao  of  Caraccas,  with  three 
quartei's  of  that  of  Guayaquil,  the  latter  has  been 
employed  pure  in  Spain.  We  mutt  here  remark, 
that  a  great  deal  of  cacao  of  an  inferior  quality, 
such  as  that  of  Mai-anon,  the  Rio  'Segro,  Hon- 
duras, and  the  island  of  St.  Lucia,  becu^  the 
name,  in  commerce,  of  Guayaquil  cacao.  The 
exportation  from  tiiat  port  amounts  only  to 
60,000  fenegas-,  consequently  it  is  two  thirds 
less  than  that  of  the  ports  of  the  Capiiania 
General  of  Caraccas. 

Though  the  plantations  of  cacao  have  aug- 
mented in  the  provinces  oÇCumana,  Barcelona, 
and  Maracaybo,  in  proportion  as  they  have  di- 
minished in  the  province  of  Caraccas,  it  is  still 
believed,  that  in  general  this  ancient  branch  of 
,i  ,Goo^^lc 
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agricultural  industry  gradually  declines.  Coffee 
and  cotton-trees  progressively  take  plape  on 
many  spots  of  the  cacao,  of  which  the  lingering 
harvests  weary  the  patience  of  the  cultivator.  . 
It  is  also  asserted,  that  the  new  plantations  of 
cacao  are  less  productive  than  the  old  ;  the  trees 
do  not  acquire  the  same  vigour,  and  yield  later 
imd  lessabundant  fruit.  The  soil  is  still  accused 
of  being  exhausted  ;  but  we  think  it  is  rather 
the  atmosphere,  that  is  changed  by  the  progress 
of  clearing  and  cultivation.  The  air,  tliat  re- 
poses on  a  virgin  soil  covered  with  forests,  is 
loaded  with  humidity,  and  those  g^eous  mix- 
tures, that  serve  for  the  nutriment  of  plants,  and 
arise  from  the  decomposition  of  organic  sub- 
stances.  When  a  country  has  been  long  sub- 
jected to  cultiv^on,  it  is  not  the  proportions 
between  the  azol  and  oxygen  that  vary.  The 
constituent  bases  of  the  atmosphere  remain  un- 
altered ;  but  it  no  longer  contains,  in  a  state  of  ^j 
suspension,  those  binary  and  ternary  mixtures  of  "' 
carbon,  azot,  and  hydrogen,  which  a  virgin  soil 
exhales,  and  which  are  regarded  as  a  source  of 
fecundity.  The  air,  purer  and  less  charged  with 
miasmata  and  heterogeneous  emanations,  be- 
cqmes  at  the  same  lime  dryer.  The  elasticity 
of  the  vapours  undergoes  a  sensible  diminution. 
On  land  anciently  cleared,  .and  consequently 
little  favourable  to  the  cultivation  of  the  cacao- 
ti'ee,  for  instance  in  the  West  India  islai;^.  t^ 
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fruit  16  almost  as  small  as  that  of  the  wild  cacao* 
.  tree.  It  is,  as  we  have  already  observed,  on  the 
banks  of  the  Upper  Oroonoko,  after  having 
crossed  the  Llanos,  that  we  find  the  tme  country 
of  the  cacao-tree  ;  thick  forests,  in  which,  on  a 
virgin,  soil,  and  surrounded  by  an  atmosphere 
continually  humid,  the  trees  furnish  firom  the 
fourth  year  abundant  crops.  Wherever  the  soil 
is  not  exhausted,'  the  fruit  is  become  by  cnltiva- 
tion  larger  and  less  bitter,  but  also  more  late. 

On  seeing  the  produce  of  cacao  diminish  gra- 
dually in  Terra  flrma,  it  may  be  inquired, 
whether  the  consumption  will  diminish  in  the 
-  same  proportion  in  Spcun,  Italy,  and  the  rest  of 
Europe  ;  or  whether  it  be  not  probable,  vhat,  by 
the  destruction  of  the  cacao-plantations,  the  price 
.will  augment  sufficiently,  to  rouse  anew  the 
industry  of  the  cultivator.  This  latter  opinion 
is  generally  admitted  by  those,  who  deplore,  at 
Caraccas,  the  diminution  of  so  ancient  and  be- 
neficial a  branch  of  commerce.  In  proportiw» 
as  civilization  extends  toward  the  humid  forests 
of  the  interior,  the  banks  of  the  Oroonoko  and 
the  Amazon,  or  toward  the  valleys  that  fiir-  • 
row  the  eastern  declivity  of  the  Andes,  the  new 
planters  will  find  lands  and  an  atmosph«« 
equally  favourable  to  the  culture  of  the  cacao- 
tree. 

It  is  known,  that  the  Spaniards  in  general 
dread  the  mixture  of  vanilla  with  the  cacao. 
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«9  irritating  the  Qerrous  system  ;  the  fruit  there- 
bre  of  that  orcbideouc  plant  is  entirely  neglected 
in  the  province  of  Caraccas,  though  abundant 
crops  of  it  might  be  gathered  on  the  hmnid  and 
feverous  coast  between  Porto  Cabello  and  Ocu- 
mare  ;  especially  at  Turiamo,  where  the  fruila 
of  tiie  epidendrum  vanilla  attun  a  length  of  eleven 
or  twelve  inches.  The  English  and  the  Anglo- 
Americans  oAcn  seek  to  make  pnrcbaies  of  va- 
nilla at  the  port  of  La  Gnayre,  but  the  merchants 
procure  with  difficulty  a  very  small  quantity. 
In  the  T^eys  that  descend  from  the  chain  of 
the  coast  toward  the  Caribbean  sea,  In  the  pro- 
vince of  Truxillo,  as  well  as  In  the  missions  of 
Guyana  near  the  cataracts  of  the  Oroonoko,  a 
great  quantity  of  vanilla  might  he  collected  ;  the 
|M^uce  of  which  would  be  still  more  abundant, 
if,  according  to  the  practice  of  the  MexicEUis, 
the  plant  were  disentangled  frt>m  time  to  time 
from  the  cre^ing  plants,  by  which  it  is  entwined 
and  stifled. 

In  making  known  the  actual  state  of  the 
«acao-[^ntations  in  the  province  of  Venezuela  ; 
discussing  the  cwinection  that  is  observed  be- 
tween the  produce  of  those  plantations,  the  hu- 
midity of  the  mr,  and  it's  salubrity  ;  we  have 
mentioned  the  hot  cmd  fertile  valleys  of  the  Cor- 
dUlera  of  the  coast.  Hiis  tract  of  land,  where  . 
it  stretches  on  the  West  toward  the  lake  of  Ma- 
racaybo,  displays  aremariiabic  variety  of  scenery. 
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I  sluUl  exhibit  in  one  view,  to  cloee  this  chapter, 
the  actions  I  have  been  able  to  acquire  respect- 
ing  the  quality  of  the  soil,  and  the  metallic  riches 
of  the  districU  of  Aroa,  of  Barquesimeto,  and  of 
Carora. 

From  the  Sierra  Nevada  of  Merida,  uid  the 
Paramos  of  Niquitao,  Bocono,  and  Las  Rosas  *, 
which  contain  the  valuable  bark-tree,  the  eastern 
Cordillera  of  New  Grenada  -f-  decreases  in  height 
so  rapidly,  that  between  the  ninth  and  tenth 
degrees  of  latitude  it  forms  only  a  chain  of  little 
mountains,  which,  stretching  to  the  North-E^t 
by  the  Altar  and  Torito,  separates  the  rivers 
that  join  the  Apure  and  the  Oroonoko  from 
those  numerous  rivers  that  flow  other  into  the 

*  Man;  tnvellen,  vho  were  monks,  harp  aiwrted,  t&at 
the  little  Paramo  de  Ias  Rosu,  the  height  of  which  appear* 
to  be  more  than  1,600  toi»ei,  is  covered  with  roKmary,  anil 
the  red  and  white  roses  of  Europe,  that  grow  wild  (here. 
These  roses  are  gathered  to  decorate  the  altars  in  the  neigh- 
bouring villages,  on  the  festiTals  of  the  church.  By  «hat 
accident  hna  our  rota  centifolia  hccome  wild  in  this  country, 
while  we  no  where  found  it  in  the  Andes  of  Quito  and  Peraf 

II  it  reollj'  (lie  row-tree  of  our  garden  T  See  above,  voL  ïà, 
p.  487. 

f  The  bsrk  exported  fiom  (he  port  of  Maracaybo  does  not 
come  from  the  territory  of  Venezoela,  but  Irom  the  mountains 
of  Pamplona  in  New  Grenada,  being  brongbt  down  the  Rio 
do  San  Fanstino,  that  flows  iuto  tbe  lake  of  Hantcayba. 
(Ponio,  Noliciat  tttre  la*  Qimum,  1814,  p.  66.)  Soma  ia 
collected  near  Merida,  in  the  ravine  of  Viscucocuy. 
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Caribbean  sea  or  the  lake  of  Maracaybo*.  Ofi 
this  dividing  ridge  are  built  the  toWDS  of  Nit^;iia, 
San  Felipe  el  Fuerte,  Barquesimeto,  and  Tocuyo. 
'  The  first  three  are  in  a  very  hot  climate  ;  but 
Tocuyo  enjoys  great  coolness,  and  we  heard 
with  surprise,  that,  beneath  so  fine  a  sky,  the 
inhabitants  have  a  strong  propensity  to  suicide. 
The  ground  rises  toward  the  South;  forTnixillo> 
the  lalve  of  Urao,  fi^m  which  carhbnat  of  soda 
is  extracted,  and  La  Grita,  all  to  the  East  of 
the  Cordillera,  though  no  farther  distant  are 
four  or  five  hundred  toises  high  ■{-. 

On  examining  the  law,  which  the  primitive 
strata  of  the  Cordillera  of  the  coast  follow  in 
their  dip,  we  believe  we  recognize  one  of  the 
causes  of  the  extreme  humidity  of  the  land 
bounded  by  this  Cordillera  and  the  ocean.  The 
dip  of  the  strata  is  most  frequently  to  the  Nortb- 
West  ;  so  that  the  waters  flow  in  that  direction 
on  the  ledges  of  the  rock  ;  and  form,  as  we  have 
stated  above,  that  multitude  of  torrents  and 
rivers,  the  inundations  of  which  become  so  âttal 
to  the  health  of  the  inhabitants,  from  Cape 
Codera  as  far  as  the  lake  of  Maracaybo. 

Among  the  rivers  that  descend  North-East 
toward  the  coast    of  Porto-Cabello,  and  La 

*  See  cb.  xiii,  vol.  iii,  p.  4fl5  and  52B. 
+  The  (own  of  Pamplona,  more  toward  the  SoDth-ÏTest,  is 
elersted)  according  to  Mr.  Caldns,  t!k53  toiies  above  (be  lerel 

of  111*  ocean.  ,  ^^  '        i 
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Punta  de  Hicacos,  the  most  remarkable  are  those 
of  Tocuyo,  Aroa,  and  Yaracuy.  Were  it  not 
for  the  miasmata,  that  infect  the  atmosphere, 
the  valleys  of  Aroa  and  of  Yaracuy  would  per- 
haps be  more  populous  than  those  of  Aragna  *. 
Navigable  rivers  would  even  give  the  former  the 
advantage  of  fecUitatiog  the  exportation  of  their 
own  crops  of  sugar  and  cacao,  and  that  of  the 
productions  of  the  neighbouring  lands  ;  as  the 
wheat  of  Quibor,  the  cattle  of  Monai,  and  the 
copper  of  Aroa.  The  mines,  from  which  tbù 
copper  is  extracted,  are  in  a  lateral  valley,  open- 
ing into  that  of  Aroa  ;  and  which  Is  less  hot, 
waà  less  unhealthy,  than  the  ravines  nearer  the 
sea.  In  the  latter  the  Indians  have  their  gold- 
washings,  and  the  soil  conceals  rich  copper-ores, 
which  no  one  has  yet  attempted  to  extract.  The 
ancient  mines  of  Aroa,  after  having  been  long 
neglected,  have  been  wrought  anew  by  the  care 
i^  Don  Antonio  Henriqnez,  whom  we  met  at 
San  Fernando  on  the  borders  of  the  Apure.  It 
^ipears  fi*ora  the  information  be  gave  us,  that 
the  situation  c£  the  ore  is  a  kind  of  mass  (ttocU- 
werck),  formed  by  the  union  of  several  small 
veins,  winch  cross  each  other  in  every  direction. 
Tliese  masses  are  sometimes  two  or  three  toises 

*  Urama,  Moron,  Cabrû,  San  Nicolas,  and  IBs  vaUejs  or 
Alpargatan,  and  Canfinaa,  are  also  uebtiooed  ai  extremely 
dntieblthj. 
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thick.  There  are  three  miDes,  which  are  all 
wrought  by  slave».  The  largest  mine,  the  Bis- 
cayna,  has  but  thirty  miners,  and  the  total 
number  of  slaves  employed  in  the  extraction  of 
the  ore,  and  in  smelting  it,  amounts  only  to  sixty 
or  seventy.  As  the,  drîûning  gallery  is  but  thirty 
toises  deep,  the  waters  prevent  working  the 
richest  parts  of  the  mass,'  which  is  deeper  than 
the  gallery  ;  and  no  one  has  hitherto  thought  of 
erecting  hydraulic  wheels,  ^e  total  produce 
of  metallic  copper  is'  twelve  or~Efteen  hundred 
quintals  a  year.  This  copper,  known  at  Cadiz 
by  the  name  of  Cktraccas  copper,  'is  of  an  excel- 
lent quality.  It  is  even  preferred  to  that  of 
Sweden,  and  of  Coquimbo  in  Chili*.  J>art  of 
the  copper  of  Aroa  is  employed  in  casting  belk 
on  the  spot.  Some  ores  of  silver  have  been  re- 
cently discovered  between  Aroa  and  Nirgua» 
near  Guanita,  in  the  mountain  of  San  Pablo. 
Grains  of  gold  are  found  in  all  the  mountainous 
lands  between  tiie  lUo  Yaracuy,  the  town  of 
San  Felipe,  Nirgua,  and  Barquesimeto  ;  parti- 
cnhu-ly  in  the  lUo  de  Santa  Cmz,  in  which  the 
Indian  gold-gatherers  have  sometimes  found 
Imnpg  of  the  value  of  four  or  five  piastres.  Do 
the  ndgbbooring  rocks  of  mica-slate  and  gndss 

*  The  esportatioD  oTAroa  capper  from  La  Gaayra,  in 
1794,  was  only  11,526  pounds  entrrtd  at  the  cuiom  iowe  ;  in 
I7M,  31,143  poUDds  ;  and  in  1707,  2,400  fouttÛs.  At  ibat 
lime  tbo  hnndrcd  w-eîghl  fetched  twelrc  piaalrei- -  i 
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coQt^B  real  veins  ?  or  is  ttie  gOM  disseminated 
here,  as  in  the  granites  of  Guadarama  id 
Spain,  and  of  the  Flchtelberg  in  Franconia, 
throughout  the  whole  mass  of  the  rock  ?  Per- 
haps the  waters,  in  filtering  through  it,  bring 
t(^ther  the  disseminated  grains  of  gold  ;  and  in 
this  case  every  attempt  to  work  the  rock  would 
be  useless.  In  the  Savana  de  la  Miel,  near  the 
town  of  Barqucsimeto,  a  shaft  has  been  sunk  in 
a  black  shioing  slate  resembling  ampehte.  llie 
minerals  extracted  from  this  shaft,  which  were 
sent  to  me  at  Caraccas,  were  quartz,  pyrites  not 
auriferous,  and  carbonated  lead,  crystallized  in 
needles  of  a  silky  bistre. 

We  have  already  observed  above,  that  in  the 
early  times  of  the  conquest  the  working  of  the 
mines  of  Nirgua  and  of  Buria*  was  begim, 
notwithstanding  the  incursions  of  the  warlike 
nation  of  the  Giraharas.  In  this  very  district 
the  accumulation  of  Negro  slaves  in  1353  gave 
tise  to  an  event,  which,  Uttle  important  in 
itself,  becomes  interesting  by  the  analogy  it 
displays  with  the  events,  that  are  now  passing 
before  our  eyes  in  the  island  of  St.  Domingo. 
A  Negro  slave  excited  an  insurrection  among 
the  miners  of  the  Real  de  San  Felipe  de  Buria. 

"  The  vallejr  of  Barla,  and  ihe  little  river  of  ibe  same 
Dame,  communicate  nith  tbo  vallejr  of  the  Bio  Coxedc,  or 
Rio  de  Banitiriimcio, 
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He  retired  into  the  woods,  and  founded,  with 
two  hundred  of  his  companions,  a  town,  where 
he  was   proclaimed  king.      Miguel,  this  new 
king,  was  a  friend  to  pomp  and  parade.    He 
caused  his  wife  Guiomar,  to  assume  the  title  of 
queen;     and,   according   to  Oviedo*,   he  ap- 
pointed ministers  and  counsellors  of  state,  offi- 
cers of  la  casa  real,  and  even  a  Negro  bishop. 
He  had  soon  after  the  boldness  to  attack  the 
neighbouring  town  of  Nueva  Segovia  de  Bai-- 
quesimeto  ;  but,  repulsed  by  Diego  de  Losada, 
he  perished  in  the  fight.    This  African  monar- 
chy was  succeeded  at  Nii^a  by  a  republic  of 
Zamboes,  the  descendants  of  Negroes  and  In- 
dians.    The  whole  municipality  (the  cahildo) 
is'  composed  of  men  of  colour,  to  whom  the 
king  of  Spain  has  g^ven  the  title  of  "  his  faithful 
and  loyal  subjects,  the  Zamboes  of  Nà-gua." 
Few  families  of  Whites  will  inhabit  a  country, 
where  the  system  that  prevails  is  so  contrary  to 
their  pretensions  ;  and  the  little  town  is  called 
in  derision  la  republica  de  Zamhos  y  Mulatos. 
It  is  as  imprudent,  to  cede  the  government  to  a 
single  cast,  as  to  segregate  that  cast  by  depriving 
it  of  it's  natural  rights. 

.If  the  hot  vallies  of  Aroa,  of  Yaraeuy,  and  of 
the  Rio  Tocuyo,  celebrated  for  their  excellent 
timber,  be  rendered  feverous  by  the  luxury  of 

•  Hut.  dt  rntzudu,  vol.  i,  p.  134, 
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vegetation,  and  the  «ctreoie  humidity  of  ^e 
atmosphere,  it  is  not  the  same  in  the  savannahs 
w  Llanos  of  Monm  and  Carara.  These  Llanos 
are  separated  by  the  mouatainous  tji-act  of  To- 
cuyo  and  Nirgoa  from  the  great  Plaines  de  la 
Portuguesa  et  de  Calaboxo.  It  is  a  very  ex- 
traordinary phenomeaoD  to  see  barren  savan- 
nahs loaded  with  miasmata.  No  marshy  gronnd 
is  fôund  there,  but  several  phenomena  indicate 
a  disengagement  of  hydrogen  gas  «.  When 
travellers,  .who  are  not  acqumnted  with  natural 
inflammable  gasses,  are  shown  the  Cueva  del 
Serrito  de  Monaî,  it  is  usual  to  frighten  them  by 
setting  fire  to  the  gaseous  nuxture,  which  is 

*  What  ia  that  laniaoDs  phenotuenon  koDwn  ander  the 
name  of  the  lantern  f/arolj  of  Maracaytio,  which  h  perceived 
every  niglit,  toward  the  seaaide  aa  well  as  in  ihe  inland 
parti,  at  Merida  for  example,  where  Mr.  Palacioi  obaerred 
it  doriag  two  yean  ?  The  diatance,  greater  than  40  league*, 
Kt  wluch  the  Ught  ia  dùtingnithed,  has  led  lo  the  auppoaition, 
that  it  m^t  he  owing  to  the  effects  of  a  thunderatomi,  or 
of  electrical  explosions,  which  might  daily  take  place  in  a 
pass  in  the  monataina.  It  is  asaerted,  that,  on  approachiog 
tiie  font,  the  rollii^  of  tbnnder  is  heard.  Others  Tagaely 
pntend,  that  it  ia  u  aîr-Toicano  ;  and  that  asphaltic  soils,  like 
those  of  Mena,  caaae  these  iaflammaUe  exhalations  so  coo- 
atant  in  their  appeannce.  The  pfaenonenon  takee  place  on 
a  mountainous  and  uDinbabited  spot,  on  the  bordera  of  the 
Rio  Cataiumbo,  near  it'a  junction  with  Ihe  Rio  Sulia.  Thta 
place  of  the/oro/  ia  such,  thai,  being  nearly  in  the  meridian 
of  the  opening  {baea)  of  the  lake  of  Maracaybo,  navigatora 
are  guided  by  it  as  by  a  lighlhonse, 
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coostantly  accumulated  in  the  upper  part  of  the 
carera.  May  we  attribute  the  insalubrity  of 
the  atmosphere  to  the  same  causes  as  ia  the 
plains  between  Hvoli  and  Rome,  to  disengage- 
ments of  sulphuretted  hydrogen*?  Perhaps 
also  the  mountainous  lands,  that  u%  near  the 
Llaiws  of  Monai,  have  a  baneful  influence  on 
the  surrounding  pMns.  The  South-£ast  winds 
may  bring  to  them  the  putrid  exhalations,  that 
rise  from  the  ravine  of  Villegas,  and  from  La 
Sienega  de  Cabra,  between  Carora  and  Carache. 
I  am  desirous  of  collecting  every  circumstance, 
frhich  has  a  relation  to  the  salubrity  of  the  air  ; 
for,  in  a  matter  so  obscure,  it  is  only  by  the 
comparison  of  a  great  number  of  phenomena, 
that  we  can  hope  to  discover  the  truth. 

The  barren  yet  feverous  savannahs,  that  ex- 
tend from  Barquesimeto  to  the  eastern  shore  of 
the  lake  of  Maracaybo,  are  partly  covered  with 
cactus  ;  but  the  good  Silvester  cochineal,  Jcnown 
by  the  vague  name  of  grana  tie  Carora,  comes 
from  a  more  temperate  re^on,  between  Carora 
and  Tnudllo,  and  particularly  from  the  valley 

*  I><Mi  Cuio»  dd  Poeo  hu  diacoTerad  in  tbii  district,  it 
tiie  botttHH  of  the  Quebrada  de  Moroturo,  ■  atratum  of  clayey 
earth,  black,  atrongly  soiliDg  tbe  fingen,  emitting  a  strong 
smell  of  suli^nr,  and  ioflaming;  spontaneously,  when  sligfatly 
moiateoed  and  exposed  for  a  long  time  to  the  rayi  of  the 
tropical  San;  the  detoactioa  of  this  mnddy  snbstwce  is 
Tsiy  f  iolent 
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of  the  Rio  M ucuju  *,  to  the  East  of  Merida. 
The  iohabitants  neglect  altogether  this  produc- 
tion, so  much  sought  for  in  commerce. 

*  This   litde  river   deacenda   from  ilia  Paramo  de  hw 
Conejos,  and  i?on's  into  (he  Bio  Albarregas. 
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NOTES 

TO, 

THE  FIFTH  BOOK. 


NOTB  A. 


Tbe  fbtlowii^  are  aome  remarkable  fttêtgt»  in  the  letter 
froniAKtiiiTe  to  the  king  of  Spain.  , 

"  King  FhUip,  native  of  Spaio,  Son  of  Charleathe  Iii> 
viDcible  I  I,  Lopez  dn  Agairre,  thy  rastal,  an  old  Christian, 
of  poor  bot  DoUe  çarents,  and  native  of  the  town  of  Onate 
in  Bisca;,  pssaed  over  yonag  to  Peru,  to  laboor  lance  in 
hand.  I  rendered  thee  great  lervioei  in  tbe  conqoËBt  of 
India.  I  fong^t  for  thy  glory,  without  demanding  pay  of 
(hy  cheers,  as  it  proved  by  the  bAoka  of  thy  treanm.  I 
firn-ly  believe.  Christian  King  and  liOrd,  very  ungrateful  to 
me  and  my  compaoiona,  that  all  those,  idto  vrite  to  thee 
from  this  land  (America),  deceive  thee  much,  Incauie  thoa 
aeeat  thiagi  too  iîu-  oK  I  recommend  to  thee,  to  be  more 
just  toward  tbe  good  vassals,  whom  thon  hast  in  this  coontry  ; 
for  I  and  mine,  wearied  of  the  cruelties  and  injustice,  which 
thy  viceroys,  thy  governors,  and  thy  judges,  exercisi^in  thy 
name,  are  resolved  to  obey  thee  no  more.  We  regard 
oorselvea  no  longer  as  Spaniards.  We  make  a  cruel  war 
on  thee,  because  we  will  not  endure  the  oppression  of  thy 
ministers;  who,  to  give  places  to  their  nephews  dad  their 
'  cfaiidren,  dispose  of  our  lives,  our  reputation,  and  our  for- 
tuoe.  I  am  lame  in  the  left  foot  from  two  shots  of  an 
VOfc.  IV.  8  /^  I 
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artjucbuse,  which  I  recelred  in  the  valley  of  Coquiiiiba> 
fighliDg  uuder  the  onlen  of  Ihj  marabai,  Alonzo  de  A)va- 
rado,  against  Francis  HernaDdez  Giroo,  then  a  rebel,  aa  I 
am  at  present,  and  shall  be  alwayi  ;  for  sidce  thy  viceroy, 
tlte  Uarqnis  ofCaaete,  a  cowardly,  ambitions,  and  eSèminale 
man,  has  haaf^d  onr  most  Taltant  warriors,  I  care  no  more 
for  thy  pardon  than  for  the  hooka  of  Martin  Luther.  It  ia 
not  well  in  tbee.KÎDff  of  Sptuo,  to  be  utagrateful  toward 
tby  vassals  ;  for,  it  was  while  ihy  father,  the  emperor 
Charles,  remained  quietly  io  Caslille,  that  Ibey  procured 
for  thee  so  many  kingdoms  and  vast  countries.  Remember, 
King  Philip,  that  thou  hast  no  r^I  to  draw  rercnnes  from 
these  prorinces,  the  conquest  of  which  has  been  without 
danger  to  thee,  but  inasmuch  as  thou  reconpensest  itiosn, 
who  have  rendered  thee  sneh  great  services.  I  am  certain, 
diat  lew  Kings  go  to  Heaven,  llterefore  we  regard  o'ur- 
■dvea  as  very  bappy,  to  be  here  in  the  Indies,  preserring 
in  all  their  purity  the  commandmenli  of  God,  and  of  the 
Roman  church  ;  and  we  intend,  though  sinners  duriog  Ufe, 
to  become  one  day  martyrs  to  the  glory  of  God.  On  going 
out  of  the  river  of  AroatODs,  we  landed  in  an  island  called 
La  Hargai^tta.  W«  tttere  received  news  iVom  Spain  of 
the  great  faction  and  machination  (moquina)  of  ibe  Ln- 
t^ierana.  This  news  frightezied  us  extremely  ;  we  found 
among  db  one  of  that  faction;  his  name  «as  Honteverde. 
X  had  him  cut  to  pieces,  as  was  just  :  for  believe  me, 
aignior,  wherever  I  am,  people  live  according  to  the  law, 
llut  the  comiption  of  morals  among  the  Itaenka  ia  so  great 
in  this  land,  Ibai  it  is  necessary  to  fcfaastise  it  severely. 
There  is  not  an  ecdesiastic  bore,  who  does  not  think  himself 
higher  than  the  governor  of  a  province.  I  beg  of  theC, 
great  King,  not  to  believe  what  the  monks  tell  tbee  down 
yonder  in  Spain.  They  are  always  talking  of  tiie  sacrifieea 
-  they  make,  as  well  as  of  the  hard  and  bitter  life  they  are 
forced  to  lead  in  America;  while  they  occupy  the  richest 
lands,  and  ^le  Indians  hunt  fend  Jlsh  for  iheis  every  dar.. 
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Tf  they  ahed  tears  before  thy  throne,  it  îh  that  tfaou  mayest 
send  lliem  hillier  lo  govern  provinces.  Dost  tfaon  know 
what  sort  of  life  tliey  lead  here?  given  up  to  luxury,  ac- 
quiring possessions,  selling  the  sacramcula,  being  at  once 
ambitious,  violent,  and  gluttons;  such  is  the  life  they  lead  in 
America.  The  faith  of  the  Indians  sufiers  by  such  bad 
examples.  If  tfaou  dost  not  change  all  this,  O  Icing  of  Spain, 
thy  government  will  not  he  stable, 

"  What  a  misfortane,  that  the  Emperor,  thy  father,  has 
conquered  Germany  at  such  a  price,  and  has  spent  on  that 
conquest  the  money,  that  we  procured  for  faim  in  these  very 
Indies  !  Fn  the  year  1650,  the  Marquis  of  Canete  sent  to 
the  AmazoDs  Pedro  de  Tirana,  a  Navarrese,  or  rather  a 
Frenchman  :  we  sailed  on  the  largest  rivera  of  Peru,  till  wo 
came  to  a  gulf  of  fresh  water.  We  had  already  gone  three 
hundred  leagues,  when  we  killed  that  bad  and  ambitious 
captain.  We  chose  a  cmallero  of  Seville,  Femand  de  Qax- 
tnan,  for  king  ;  and  we  swore  fealty  to  faim,  aa  is  done  to 
thyneif.  I  was  named  quarter-master  general  :  and  because 
I  did  not  consent  lo  all  his  will,  he  wanted  to  kill  me. 
But  I  killed  this  new  king,  the  captain  of  fais  guards,  his 
lieutenant-general,  his  chaplain,  a  woman,  a  knight  of  the 
order  of  Rhodes,  two  ensigns,  and  five  or  six  domeatica  of 
the  pretended  king.  I  then  resolved  lo  punish  thy  ministers, 
and  thy  audiiort  (counsellors  of  the  mulienda).  I  named 
captains  and  sergeants  :  these  again  wanted  to  kill  me,  but 
I  had  them  all  banged.  In  the  midst  of  these  adventures, 
we  navigated  eleven  months,  till  we  reached  the  mouth  of 
the  river.  We  sailed  more  than  1500  leagues.  God  know* 
bow  we  got  through  that  great  mass  of  water.  I  advise 
thee,  O  great  king,  never  to  send  Spanish  fleets  into  that 
cursed  river.    God  preserve  thee  in  his  holy  keeping." 

This  letter  was  given  by  Agnîrre  to  the  vicar  of  the 
island  of  Margaretta,  Pedro  de  Contreras,  in  order  to  be 
trancmilted  to  king  Philip  II.  Fray  Pedro  Simon,  pro- 
vincial of  the  order  of  St.  Francis  in  New  Grenada,  saw 
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Mveral  maDoscript  copies  of  it  in  Ameiict,  and  in  Sfwin. 
It  VMS  printed'  for  the  fint  time,  in  t72S,  in  the  Uiitorjr 
of  the  Province  of  Veneaaela  by  0?ictlo,  rat.  i,  p.  Soft. 
Complunti  Do-kis  riolent,  on  the  condqct  of  the  mook» 
of  the  16th  ceatarjr.'were  addreswd  directly  to  the  Pope 
b;  the  MilaDeie  trareller,  Giroluno  Bensoai. 


NOTB  B. 

The  milk  of  the  luteicent  agaric*  has  not  been  lepkratoljr 
analysed;  it  contain!  an  acrid  principle  in  the  agari^as 
piperatoa;  and  in  other  ■pe<nM  it  it  iveet  and  harmleaa. 
The  fiotf  experiments  of  Measn,  Btaconnot,  BoniUoD-lAi- 
'grange,  ud  Yanqueliii  (Ann^a  de  Clmme,  vol.  zlri,  p.  Sll  : 
Tol.  li,  p.  76  ;  ToL  txxii,  p.  265  ;  vol.  Ixxx,  p.  2TZ  :  vol. 
Izxxv,  p.  5).  have  pointed  oat  a  great  qnantily  of  albumen 
in  (he  subitance  of  the  agaricu  delicioaoa,  an  edible  moib-  ' 
room.  It  is  this  albmnen  contained  in  their  joice,  which 
renders  them  so  hard  when  boiled.  I  have  mentioned  above 
the  experiments  I  made  in  1706,  to  prove,  that  morels 
(moTckella  etcvlenta)  can  be  converted  into  a  lebtKtOM  and 
adipoctroua  matter,  capaUe  of  being  used  in  the  fabrication  of 
soap.  {De  Cmdotle,  ntr  let  Propriilit  mtd.  det  PlaKlee.  p.  345.) 
The  laccbarine  matter  had  already  been  found  ia  mushrooms, 
in '1781,  by  Hr.  Ounther  (See  my  Apiorimi  a  Piymlogia 
ciem.  Piantarmn,  in  the  fhru  Friberg,  p.  175).  It  is  in  the 
fiunily  of  tbéjiaigi,  more  especially  ia  the  clavarin,  phalli, 
helvetise,  the  merulii  and  the  small  gymnop»  which  display 
themselves  in  a  few  faoara  after  a  storm  of  rain,  that  organic 
nature .  produces  with  most  rapidity  the  greatest  variety  of 
chemical  principles,  sugar,  albnpieu,  adipocire,  acetat  of 
potash',  fat,  ozmazome,  the  aromatic  principles,  &c      It 
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bwtMOttnt  fanp,  Ukma  apeciea,  whicb,  wh«D  col  in  pieoecf 
cfaas^  their  colour  al  the  contact  of  Atmospheric  air.' 

Though  w«  have  refemd  the  paio  dt  'oaca  to  the  familjr 
of  the  Bspotaa,  vc  hare  neTérthelets  found  in  it  a  great 
reaemblanoe  with  aome  planta  of  the  articeooa  kind,  eape- 
ciailj  with  the  fig-tree,  hecauae  of  il'a  termiDal  alipnlat  in  tbe 
ahape  of  a  horn  ;  and  with  the  brosimam,  on  acconnt  of  the 
atnictnre  ofit'a  fniit.  Mr.  Knnth  «ouhl  even  bave  preferred 
thia  last  «kaaification  ;  if  tbe  descriptioo  of  the  frnit,  made 
on  the  apot,  and  the  natnre  of  the  milk,  which  ii  acrid  in  tbe 
,articc«e,  and  bvccI  id  the  sapotaa,  did  not  aeem  to  confirm 
the  Goqjectnre,  which  we  hare  advanced  above,  p,  216.  Mi^ 
Bredemeyer  saw,  like  oa,  the  fruit,  and  not  the  flower  of 
tbe  raw-tree.  He  aaaerta,  that  he  obaerred  (sometimes  Î) 
two  àeeda,  lying  one  against  the  other,  as  in  tbe  alligator 
pear-tree  (lainu  panta).  Perhaps  this  botanist  had  th» 
intention  of  eipresaiug  the  same  conformation  of  the  nadau, 
that  Saartt  indicalea  in  the  description  of  the  broiimum  : 
Nvdnw  iUobm  aiU  t^arti^lù.  We  bare  mentioned  the  places 
where  this  rcDiaikahle  tree  grows  :  it  will  be  easy  for 
botanical  travellen  to  prooore  the  flower  of  the  polo  de  vaea, 
and  to  remove  the  doabls,  which  still  remain,  of  tbe  family 
to  which  it  beloi^ 
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CHAPTER  XVU. 

MotaUains  that  separate  the  valleys  of  Arag^a^ 
Jrtm  the  Llanos  of  Caraccas. — Filla  de  Cura.  , 
— Parapara, — Llanos,  or  Steppes. — Caldboxo.- 

The  chain  of  mouoUùns,  that  borders  the  lake 
of  Tacarigna  toward  the  South,  forms  in  some 
sort  the  northern  shore  of  the  great  basin  of  the 
Llanos  or  savannahs  of  Caraccas.  In  order  to 
descend  from  the  valleys  of  Aragua  into  these 
savannahs,  the  mountains  of  Guigue  and  of 
Tuctitunemo  must  be  crossed.  From  a  peo[lled  - 
country  embellished  by  cultivation,  we  plunge  . 
into  a  vast  solitude.  Accustomed  to  the  aspect 
of  rocks,  and  to  the  shade  of  valleys,  the  tra- 
veller beholds  with  astonishment  these  savan- 
nahs without  tree^,  these  immense  pltûns,  that 
seem  to  ascend  toward  the  horizon. 

Before  I  trace  the  scenery  of  the  Llanos,  or 
of  the  r^on  of  pasturage*,  I  shall  succinctly 
descnbe  the  road  we  took  from  Nueva  Valencia, 

*  See  aboTF,  chap,  ui,  vol.  iii,  p.  434. 
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by  Villa  de  Cura  and  San  Juan,  to  the  litUe 
ullage  of  Ortiz,  placed  at  the  entry  of  the 
steppes.  We  left  the  valleys  of  Aragua  on  the 
6th  of  March  before  sunrise.  We  passed  over 
a  pl£Ûn  richly  cultivated,  keeping  along  the 
South-Weet  side  of  the  lake  of  Valencia,  and 
,'.  croulng  the  ground  that  the  waters  of  the  lake 

-^ad  left  uncovered.  We  were  never  weary  of 
admiring  the  fertility  of  the  soil,  covered  with 

I  calebashes,  water-melons,  and  plantains.  The 
rising  of  the  Sun  was  announced  by  tjie  distant 
noise  of  the  howtjng  monkeys.    Approaching  a 

.  g:ronp  of  trees,  that .  rise  in  the  midst  of  the 
plain,  between  the  ancient  islets  «f  Don  Pedro 
and  La  Negra,  we  perceived  numerous  bands 
of  aragiiatoea  going  as  in  procession  from  one 
tree  to  another,  with  extreme  slowness.  A 
?aale  was  followed  by  a  great  number  of  fe- 
males, several  of  which  carried  their  young  on 
their  shoulders.  Naturalists  have  very  often 
described  the  howling  monkeys,  that  live  in 
society  in  different  parts  of  America.  They 
every  where  resemble  each  other  in  their  man- 
ners, though  the  species  are  not  always  the 
same.  The  uniformity  with  which  the  ara- 
guatoes  execute  their  movements  is  extremely 
striking*.  Whenever  the  branches  of  neigh- 
bouring trees  do  not  touch,  the  male  that  leads 
the   band   suspends   himself  by  the   callous- 

*  Simia  anina.    (Sae  cbap.  vîii,  toI.  iii,  p.  170.) 
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ftnd  prehensile  part  of  his  teil  ;  and,  letting  &ll 
the  real  of  his  body,  swings  himself  tiU  in  one 
of  his  oscillations  he  reaches  the  neighbouring 
branch.  '  The  whole  file  performs  the  same 
action  on  the  same  spot.  It  is  almost  super- 
fluons  to  add  how  dabious  is  the  assertion  of 
UUoa*,  and  so  many  well-informed  travellers, 
according  to  whom,  the  marimondoes  -f-,  tb» 
aragnatoes,  and  other  monkeys  mih&prekemile 
tail,  fonh  a  sort  of  chîùn,  in  order  to  reach  the 
oppo6ite;Bide  of  a  river.  We  had  opportunities, 
during  five  years,  of  observing  thousands  of 
thiese  animals  ;  and  for  this  very  reason  we 
place  no  confidence  in  relations,  perhaps  in- 
vented by  the  Europeans  themselves,  though 
repeated  by  the  Indians  of  the  missioiis,  as  if 
they  had  been  transmitted  to  them  by  their 
others.  Man,  the  most  remote  from  civiliza- 
tion, enjoys  the  astonishment  he  excites  in  re- 
counting the  marvels  of  his  country.  He  says 
he  has  seen  what  he  imagines  may  have'  been 
seen  by  others.  Every  savage  is  a  hunter,  and 
the  stories  of  hunters  borrow  from  the  imagina- 
tion in  prQportion  as  the  animals,  of  which 'they 
boast  the  artifices,  are  endowed  with  a  lugher 

*  Tbia  celebrated  trweller  has  not  besitated  to  represeDt 
in  an  oxtgnriag  thii  extraordinary  feat  of  tbe  monkeyi  with 
a  preheniiie  tail. — See  yiagt  a  la  America  meridional  (Madrid, 
17*8),  vol.  i,  p.  t44  -14tt. 

i  Simia  belsebnlh.    Sea  my  Obt.  dt  Zool.,  vcrf.  i,  p,  3*7. 
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degree  <^  intelligence.  Thence  the  actions,  of 
which  foxes,  monkeys,  crows,  and  the  condor  of 
the  Andes,  have  been  the  subjects  in  the  two. 
hemispheres. 

The  araguatoea  are  accused  of  sombtknes 
abandoning  their  young,  th^  they  may  be  lighter 
for  flight  when  pursued  by  the  Indiaa  hunters. 
It  is  smd,  that  mothers  have  been  seen  taking 
off  their  young  from  their  shoulderE,  and  throw- 
ing thetu  down  to  the  foot  of  the  tree.  1  am  in- 
clined  to  believe,  that  a  movement  merely  acci- 
dental has  been  mistaken  for  one  ^at  was  pre- 
meditated. The  Indians  have  a  Itati-ed  or  pre- 
dilection, for  certain  races  of  monkeys;  they 
love  the  viuditas,  the  titis,  and  generally  all  the 
little  sagoins  ;  while  the  araguaboes,  on  accouut 
of  their  mournful  aspect,  and  their  uniform 
bowlings,  are  at  once  detested  and  calumniated. 
In  reflecting  on  the  causes,  that  may  facilitate 
Uie  propagation  of  sound  in  the  air  during  tlie 
night,  I  thought  it  important  to  determine  with 
precision  the  distance,  at  which,  eepecially  in 
dunp  and  stormy  weather,  tl»e  howling  of  a 
band  of  araguatoes  is  heard.  I  believe  I  ob- 
tained proof  of  it's  bdng  distinguished  at  eàghl 
hundred  toises  distance.  The  monkeys  that  are 
fiirnished  with  four  bands  cannot  make  excur- 
sions in  the  Llanos  ;  and  it  is  easy,  amid  vast 
plains  covered  with  grass-,  to  recognize  a  solitary.  .^ 
group  of  trees,  whence  the  noise  issues,  and 
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wbich  is  inhabited  by  howling  monkeys.  Now 
by  approaching  or  withdramng  from  this  group 
of  trees,  the  maximum  of  the  distance  may  be 
measured,  at  which  the  howling  is  heard.  These 
distances  appeared  to  me  sometimes,  a  third  . 
greater  during  the  night,  e^ecialLy  when  the 
weather  was  cloudy,  v^  ho^  and  humid. 

The  Indians  pretend,  that,  when  the  araguai- 
toes  fill  the  forests  with  thdr  bowlings,  there  is 
always  one  th^  chaunts  as  leader  o/*  the  htind* 
The  observation  is  pretty  accurate.  During  a 
long  time  one  solitary  and  strong  voice  is  gene- 
rally distinguished,  till  it's  place  is  taken  by 
another  voice  of  a  different  pitch.  We  may 
observe  Irom  time  to  time  the  same  instinct  of 
imitation  among  frogs,  and  almost  all  luùmAJâ 
that  live  and  exert  their  voices  in  society.  The 
missionaries  ferther  assert,  that,  when  a  female 
among  the  araguatoes  is  on  the  point  of  bringing 
forth,  the  choir  suspends  iCs  bowlings  till  the 
moment  of  the  birth  of  the  young.  I  could  not 
myself  judge  of  the  accuracy  of  tbis  aésertion  ; 
but  I  do  not  believe  it  to  be  entirely  destitute 
of  foundation.  I  have  observed,  th^l,  when  an 
extraordinary  incident,  the  moans  for  instancy  of 
a  wounded  araguato,  fixed  the  attention  of  the 
band,  the  bowlings  were  for  some  minutes,  sus- 
pended. Our  guides  assured  us  gravely,  that, 
'*  to  cure  [an  asthma,  it  is  sufficient  to  drink 
out  of  the  bony  drum  of  the  hyoidal  bone,  of  the 
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araguato.**  Tbis  animal,  having  so  extraonS- 
nary  a  volume  of  voice,  it's  larynx,  must  neces- 
sarily imparl  to  the  water  poured  into  it  the  vir- 
tue of  curing  the  affections  of  the  lungs.  Such 
is  the  science  of  the  vulgar,  which  sometimes 
resembles  that  of  the  ancients. 

We  passed  the  night  at  the  village  of  Guigue, 
the  latitude  of  Which  I  found  by  observations  o{ 
Czmopus  to  be  10°  4'  11".  The  village,  sur- 
rounded with  Ihe  richest  cultivation,  is  only  a 
tiiousand  toises  distant  from  the  lake  of  Tac&- 
rigua.  We  lodged  with  an  old  sergeant,  a  native 
of  Murcia,  a  man  of  a  very  (Hig^nal  character. 
To  prove  to  us,  that  he  had  studied  among  the 
Jesuits,  he  recited  to  us  the  history  of  the  crea- 
tion of  tbe  world  in  Latin.  He  knew  the  names 
of  Augustus,  Hberius,  and  Dioclesian  ;  and  while 
enjoying  the  agreeable  coolness  of  the  night  in 
an  enclosure  planted  with  bananas,  Ke  interested 
himself  in  all  that  had  passed  at  the  court  of  the 
Roman  emperors.  He  inquired  of  us  mth 
e&mestnesB  for  a  remedy  for  the  gout,  from  which 
he  suffered  cmelly.  "  I  know,**  sdd  he,  "  that 
a  Zambo  of  Valencia,  who  is  a  famous  curhsn, 
could  cure  me  ;  but  the  Zambo  would  expect  to 
be  treated  with  attentions,  that  I  cannot  pay  to 
a  man  ot  his  colour,  and  I  prefer  remùning  as 
I  am." 

On  leaving  Guigue  we  began  to  ascend  the 
chain  of  mountains^  that  octcnds  to  the  South 


26» 

of  the  lake  toward  Guacimo  and  La  Palma. 
From  the  top  of  a  table-land,  at  three  hundred 
and  twenty  toises  of  elevation,  we  saw  for  the 
hst  time  the  valleys  of  Aragua.  Tlie  gneiss 
appeared  uncovered,  presenting  the  same  dire(N- 
lion  of  strata,  and  the  same  dip  toward  the 
North- West.  Veina  of  quartz,  thattïaveise  the 
gneiss,  are  auriferous  :  and  hence  the  neighbour- 
ing ravine  bears  the  name  of  quebrada  del  oro. 
We  heard  with  surprise  at  every  step  the  name 
of  ravine  of  gold,  in  a  country  where  only  one 
single  mine  of  copper  is  wroitght.  We  travelled 
five  leagues  to  the  village  of  Mana  Magdalena, 
and  two  leagues  more  to  the  FiUa  de  Cura,  It 
was  Sunday,  and  at  the  village  of  Maria  Mâg^ 
dalena  the  iuhabttants  were  assembled  before  the 
church.  They  wanted  to  force  our  muleteers  to 
stop,  and  hear  mass.  We  resolved  to  remain  ; 
-  but,  after  A,  long  altercation,  the  muleteers  pur- 
sued their  way.  i  ought  to  add,  that  this  is  the 
only  dispute  in  which  we  were  engaged  from 
such  a  motive.  Very  erroneous  ideas  are  formed 
in  Europe  of  the  intolerance,  -and  even  of  the 
religious  fervour  of  the  Spanish  colonists  t 

San  Luis  de  Cura,  or,  as  it  is  commonly  called, 
the  Fïllade  Cura,  is  founded  in  a  very  barren  val- 
ley, Ijing  North-West  and  Soutb-East,  and  ele- 
vated, according  to  my  barometrical  observations, 
two  hundred  and  sbcty-six  toises  above  the  level 
ftf  the  ocean.    The  country,  with  the  exception 
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of  some  fruit-trees,  is  almost  destitute  of  vege- 
tation. The  dryness  of  the  Oat  is  so  much  the 
greater,  because  several  rivers,  which  is  rather 
extraordinary  in  a  country  of  primitive  rocks, 
lose  themselves  in  crevices  in  the  ground.  The 
Bio  de  Las  Minas,  North  of  the  Villa  de  Cnra, 
disappears  in  a  rock,  again  appears,  and  is  in- 
gulfed anew  without  reaching  the  lake  of  Valen- 
cia, toward  which  it  flows.  Cura  resembles  a 
village  more  than  a  town.  The  population  is 
only  four  thousand  souls  ;  but  we  found  many 
persons  of  highly  cultivated  minds.  We  lodged 
with  a  family,  which  had  excited  the  resentment 
of  government  in  the  revolution  at  Caraccas  in 
1797.  One  of  the  sons,  after  having  languished 
in  a  dungeon,  had  been  sent  to  the  Havannah, 
to  be  shut  up  in  a  strong  fortress.  With  what 
joy  his  mother  heard,  that,  after  our  return  from 
the  Oroonoko,  we  should  visit  the  Havannah  ! 
She  entrusted  me  with  five  piastres,  "  the  whole 
fiTiit  of  her  savings."  I  earnestly  wished  to  re- 
turn them  to  her  ;  but  how  could  I  help  fearing 
lo  wound  her  delicacy,  to  ^ve  p^n  to  a  mother, 
who  finds  a  charm  in  the  privations  she  imposes 
on  herself?  All  the  society  of  the  town  was  as- 
sembled in  the  evening,  lo  admire  in  a  magic 
lantern  the  views  of  the  great  capitals  of  Europe. 
We  were  shown  the  palace  of  the  Tuileries,  and 
the  statue  of  the  great  Elector  at  Berlin.  It 
excites  a  singular  sensation,  lo  gaze  on  our 
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natire  city  in  a  mcigic  lantern,  when  we  are  at  a 
distance  of  two  thousand  leagues  from  it  ! 

An  apcrthecary,  who  had  been  ruined  by  an 
unhappy  propensity  for  worlting  of  mines,  ac- 
companied us  in  our  excursion  to  the  Serro  de 
Chacas,  very  rich  in  auriferous  pyrites.  We 
continued  to  descend  the  southern  declivity  of 
the  Cordillera  of  the  coast,  in  which  the  plains 
of  Aragua  form  a  longitudinal  valley.  We 
passed  a  part  of  the  night  of  the  11th  at  the  vil- 
lage of  San  Juan,  remarkable  for  it's  thermal 
waters  ;  and  the  singular  form  of  two  neighbour- 
ing mountains,  called  the  Morrtis  of  San  Juan. 
lliese  form  slender  peaks,  that  rise  from  a  wall 
of  rocks  with  a  very  extensive  basis.  The  wall 
is  perpendicular,  and  resembles  the  Demis  fVatt, 
which  surrounds  a  part  of  the  group  of  moun- 
tains in  the  Hartz  *.  These  being  perceived 
from  afar  in  the  Llanos,  aflfect  the  ima^nation 
of  the  inhabitants  of  the  plain,  who  are  not  ac- 
customed to  the  least  unequal  ground,  and  the 
height  of  the  peaks  is  singularly  exaggerated 
by  them.  They  were  described  to  us  as  bdng 
placed  in  the  middle  of  the  steppes,  which  they 
in  reality  bound  toward  the  North,  fer  beyond  a 
range  of  hills  called  La  Galera.  Judging  from 
angles  taken  at  a  distance  of  two  miles,  these 
hills  are  scarcely  more  than  a  hundred  and'fifty- 

•  Die  Tfu/tls  Montr,  near  Wemijarodo  in  Q^mwiy. 
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six  toises  higher  than  the  village  of  San  Jiuui, 
and  three  hundred  and  fifty  tmseg  above  the 
level  of  the  Llanos.  The  thermal  WBters  glide 
oat  at  the  foot  of  these  hills,  which  are  formed 
of  transition  limestone;  they  are  impregnated 
with  sulphuretted  hydrogen,  like  those  of  Ma- 
liara,  and  form  a  little  pool,  or  lagtma,  in  which 
the  thermometer  rose  only  to  31*3°. 

I  found  in  the  night  of  the  9th  of  March,  by 
very  satis&ctory  observations  of  the  stars,  the 
latitude  of  Villa  de  Cura  to  be  10"  2'  47".  The 
Spanish  officers,  who  carried  astronomical  in- 
struments to  the  Oroonoko,  on  the  expedition 
for  assigning  boundaries  in  1755,  certainly  took 
no  observations  at  Cura,  for  the  map  of  Caulin, 
and  that  of  La  Cruz  Omedilla,  place  this  town 
a  quarter  of  a  degree  too  far  South. 
■  The  Villa  de  Cura  is  celebrated  in  the  country 
for  the  miracles  of  an  image  of  the  Virgin, 
known  by  the  name  of  Nuestra  Senora  de  los 
Valertdanos.  This  image,  found  in  a  ravine  by 
an  Indian,  about  the  middle  of  the  ôghteenth 
century,  was  the  object  of  a  contest'  between  the 
towns  of  Cura  and  San  Sebastian  de  Los  Rejes. 
The  vicars  of  this  last  town  asserted,  that  the 
Vii^n  had  made  her  first  appearance  on  the 
territory  of  then-  parish.  The  Bishop  of  Carac- 
cas,  in  order  to  put  an  end  to  the  scandal  of  this 
long  dispute,  caused  the  image  to  be  placed  in 
the  archives  of  his  bishoprick,  and  .kept  it  tlurty 
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years  under  seal.  It  was  not  restored  to  the 
inhabitants  of  Cura,  till  1802.  Mr.  Depons  has 
related  at  large  the  circumstances  of  this  singu- 
lar cause  *. 

After  having  bathed  in  the  little  river  of  San 
Juan,  the  bottom  of  which  is  of  basaltic  gruen- 
stein,  in  cool  and  limpid  water,  we  continued 
our  journey  at  two  in  the  morning,  by  Ortiz  and 
Farapara,  to  the  Mesa  de  Pq/a.  T^e  road  of 
the  Llanos  b^ng  at  that  time  infested  \rith  rob- 
bers,  several  travellers  joined  us,  in  order  to  form 
a  sort  of  caravan.  We  continued  going  down 
hill  during  six  or  seven  hours  ;  and  we  skirted 
the  Cerro  de  Flores,  near  which  the  road  turns 
ofij  that  leads  to  the  great  village  of  San  Jose 
de  'Hsmto.  We  passed  the  farms  of  Luque  and 
Juncalito,  to  enter  the  valleys,  which,  on  account 
of  the  bad  road,  and  the  blue  colour  of  tbe 
slates,  bear  the  names  of  Malpasso  and  Piedras 
azules. 

This  ground  forms  the  ancient  shore  of  the 
"great  ba^  of  the  Steppes,  and  furnishes  inte- 
resting researches  to  the  geologist.  We  there 
find  trap  formations,  which,  probably  more  re- 
cent than  the  vans  of  diabasis  near  the  town  of 
Caraccas,  seem  to  belong  to  the  rocks  of  igneous 
formation.  They  are  not  long  and  narrow 
streams,  as  in  a  part  of  Auvergne,  but  large 

•  Vol.  iii,  p.  17a. 
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sheets,  streams  that  appear  like  real  strata. 
The  lithoid  masses  -cover  here,  if  we  may  use 
the.expression,  the  shore  of  the  ancient  interior 
8«i  ;  whatever  is  subject  to  destruction,  the  li- 
quid dejections,  the  scoriœ  filled  with  bubbles, 
have  been  carried  away.  These  phenomena 
foecoide  particularly  worthy  of  attention  by  the 
inUmate  relations  that  are  observed  between 
the  phonolites  and  the  amygdaloids,  which  in- 
dubitably containing  pyroxenes  and  hornblende 
grutnsteins,  form,  strata  in  a  transition  slate, 
lb  order  to  have  an  accurate  idea  of  the  whole 
of  the  situation  and  superposition  of  these  rocks, 
we  shall  name  the  foi'teations  as  they  occur  in  a 
profile  drawn  from  North  to  South. 

We  find  at  first  in  the  Sierra  de  Mariara, 
which  belongs  to  the  northern  branch  of  the 
-Cordillera  of  the  coast,  a  coarse-grained  ^amVe; 
then,  in  the  vall^s  of  Aragua,  on  the  borders  of 
the  lake,  and  in  the  islands  it  contins,  as  well 
as  in  the  southern  branch  of  the  chûn  of  the 
coast,  gneiss  and  mica-slate.  These  last  two 
rocks  are  auriferous  in  the  Qxiehrada  del  Oro, 
near  Guigue  ;  and  between  Villa  de  Cui*a  and 
the  Morros  de  San  Juan,  in  the  mountûn  of 
Chacao.  Hbe  gold  is  contained  in  pyrites,  which 
are  found  sometimes  disseminated  almost  im- 
perceptibly in  the  whole  mass  of  the  gneiss  *, 

*  The  four  metaU,  which  are  roniMt  diuentiiuted  in  the 
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and  sometimes  united  io  small  veins  of  quartz. 
Most' of  the  torrents  that  traverse  the  mountains 
bear  along  with  them  grains  of  gold.  The  poor 
inhabitants  of  Villa  de  Cura  and  San  Juan  have 
sometimes  gùned  thirty  piastres  a  day  by  crash- 
ing the  sand  ;  but  most  commonly,  in  spite  of 
their  industry,  they  do  not  in  a  week  find  parti- 
cles of  gold  of  the  value  of  two  piastres,  and 
therefore  few  persons  devote  themselves  to  this 
uncertain  occupation.  Here,  however,  as  in 
every  place,  where  native  gold  aud  auriferous 
pyrites  are  disseminated  in  the  rock,  or,  by  the 
destruction  of  the  rocks,  are  deposited  in  qjlu- 
vial  lands,  the  people  conceive  the  moat  ex^- 
gerated  ideas  of  the  metallic  riches  of  the  «oil. 
But  the  success  of  the  workings,  which  depends 
less  on  the  abundance  of  the  ore  in  a  vast  space 
of  land,  than  on  it's  accumulation  in  one  point, 
has  not  justified  these  &vourable  prepossessions. 
The  mountuos  oi  Chacao,  bordered  by  the 
ravine  of  Tucutunemo,  rises  seven  hundred  feet 
above  the  village  of  Sai^  Juan.  It  is  formed  of 
^eiss,  which,  especially  in  the  superior  strata, 
passes  into  mica-slate.  We  saw  the  remains,  of 
an  ancient  mine,  known  by  tiie  name  of  Real 
de  Santa  Barbara.  The  works  were  directed  to 
a  stratum  of  cellular  quartz  *,  fiill  of  polyedric 

gruite  roclti,  u  if  they  were  of  coHtaitporaiuouj  fonnation, 
are  go\â,  tin,  tititniom,  aud  cobalt. 
*  Thia  •tratam  of  quartz,  and  the  gnoiqs  is  which  it  is 
^  2  ■■"  .'^'OO^Î''- 
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çavUiei,  mixed  with  iron  ocre,  contuning  aurife- 
rous pyrites  and  small  grmns  of  gold,  some- 
times, it  is  said,  visible  to  the  caked  eye.  It 
appears,  that  the  gneiss  of  the  Cerro  de  Chacao 
furnishes  still  another  metallic  depo»te,  a  mix- 
ture of  copper  and  silver  ores.  This  deposite 
has  been  the  object  of  works  attempted  with 
great  ignorance,  by  some  Mexican  miners,  under 
the  superintendance  of  Mr.  Avalo.  The  gallery* 
directed  to  the  North-East,  is  only  twenty-five 
toises  long.  We  there  found  some  fine  sped- 
meas  of  blue  carbonated  copper,  mingled  with 
si^phat  of  barytes  and  quartz  ;  but  we  could  not 
ourselves  judge,  whether  the  ore  contained  any 
a^otifovus  fahlerz,  and  whether  it  occurred 
in  a  stratum,  or,  ^  the  apothecary  who  was 
our  guide  asserted,  in  real  veins.  This  much  is 
certmn,  that  the  attempt  at  working  the  mine 
cost  more  than  twelve  thousand  piastres  in  two 
yews.  It  would  no  doubt  have  been  more  pru- 
dent, to  have  resumed  the  works  on  the  aurife- 
rous stratum  of  the  Real  de  Santa  Barbara. 

eODtaioed,  lie  hor.  8  of  tbe  Freyberg  compass,  and  dtp  70"  to 
the  Sonth-Wut  At  &  handrad  (oims  diitance  from  tbe  ni- 
rilêrouB  quartz,  tlie  f^iu  resnmea  ifa  ordinary  ûniatioa, 
hor,  8—4,  with  <W"  dip  to  the  North-West.  A  few  itMl» 
of  gneiss  abound  is  lilreiy  mica,  and  oontain,  instetd  of  gsr- 
neti,  an  imraense  qoantity  of  small  octsedrons  of  wile«- 
This  aihcry  gneiss  resembles  that  of  the  famons  mine  of 
HimmelsFuerst,  In  Saxony. 
•  Ia  Cvna  de  lot  Mttkamtt. 
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The  xone  of  gneisi,  which  we  have  just  men- 
tioned, is,  In  thç  chain  of  the  coast,  from  the 
sea'  to  the  Villa  de  Cura,  ten  leagues  hroad. 
Id  this  great  extent  of  land,  gndss  aad  mica- 
slate  are  found  exclusively,  and  these  constitute 
one  fonnation  *.  Beyond  the  town  of  Villa  de 
Cura  and  the  Cerro  de  Chacao,  the  aspect  of 
the  country  becomes  more  varied  to  the  eye  of 
the  geogaoBt.  There  are  still  eight  leagues 
of  declivity  from  the  table-land  of  Cura,  to  the 
entry  of  the  Llanos  ;  and,  on  the  «onthem 
slope  of  the  mountains  of  the  coast,  four  dif- 

*  A  brmattm  wliick  we  ahaU  call  gmitt-niaulate,  and  which 
is  peculiar  to  llio  ciamof  tie  toatt  o^  Caraccai.  Fire  fonnatioiw 
most  be  distiiif^ishei],  as  Meurs,  von  Bnch  and  Raumer 
hare  to  ably  demonstrated  in  their  excellent  papers  on 
liandeok  and  the  Biesengebirge,  namel/  (■)  grattât;  (b) 
gratàtfgntU»  :  (c)giwiti:  (d)  gptist-mieatUUe  i  (e)  mieatiatt. 
The  geognoats,  whose  researches  hare  been  confined  to  a 
«mall  tract  of  land,  having  confoanded  these  fomnttioDa, 
which  nature  has  separated  in  several  oonntries  in  the  most 
distinct  manner,  have  admitted,  that  the  gnàtt  and  niea* 
alate  alternate  ecery  nhere  in  superimposed  beds,  or  foniish 
ÎBsêoaiUe  trassitioDS  from  one  rock  to  the  other.  Theee 
tranûtioBs  and  alternating  snperpoùtiona  take  place  no  donbt 
in  formations  of  gnudta-gMm,  and  pieutimcMlate  s  bot 
bêoaaae  these  phenomena  are  obsei  red  in  one  region,  it  does 
not  f<dlow,  that  in  other  regions  we  do  not  find  very  distinct, 
ôrciimscribed  ibrmations  of  granite,  gntiu,  and  mka-ilaie. 
Theaame  considerations  may  be  applied  to  the  fonoalioDa  of 
aeipentina  ;  which  are  sometimes  isolated,  and  aomctimes 
brioDg  lo  the  eorite,  Inicft^Iate,  and  gnujutem. 
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ferent  formations  of  rock  cover  the  gneiss.  We 
shall  first  give  their  description,  without  group- 
ing them  according  to  systematic  ideas. 

On  the  South  of  the  Cerro  de  Chacao,  be- 
tween the  ravine  of  Tucutunemo  and  Fiedras 
Negras,  the  gneiss  is  concealed  beneath  a  for- 
mation of  serpentine,  of  which  the  composition 
varies  in  the  different  superimposed  strata. 
Sometimes  it  is  very  pure,  very  homogeneous,  of 
a  dusky  olive  green,  and  of  a  conchoidal  frac- 
ture passing  to  even:  sometimes  it  is  veined, 
mixed  mth  bluish  steatite,  of  an  unequal  frac- 
ture, and  containing  spangles  of  mica.  In  both 
these  states  I  could  not  discover  in  it  either 
garnets,  hornblende,  or  diallag'e.  Advancing 
farther  toward  the  South,  and  we  always  passed 
oyer  this  ground  in  that  direction,  the  gi*een  of 
the  serpentine  grows  deeper,  and  feldspar  and 
horneblende  are  recognized  in  it:  it  is  difficult 
to  determine,  whether  it  pass  into  diabasis 
(gruenstetn),  or  alternate  with  it.  There  is  no 
doubt  however,  of  it's  containing  veins  of  copper 
ore*.  At  the  foot  of  this  mountain  two  fine 
springs  gush  out  from  the  serpentine.    Near  the 

*  One  of  these  veini,  on  which  two  sh&tU  have  been  innk, 
vu  directed  hor.  3-1,  and  dipped  80"  East.  The  strata  of  ibo  - 
serpentine,  where  it  h  stratified  with  sofoe  regnlari^,  mo 
bor  8,  and  dip  almost  perpendicalortjr.  I  fotmd  malachite 
dissenuaated  in  this  serpentine,  where  it  passes  into  ^nto»* 
ittin. 
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village  of  St.  Juan,  thegr^iular  diabasis  a:i^i^ars 
sAoue.  uDcoTcred,  and  takes  a  greenish  black  hue. 
The  feld-spar,  intimately  mixed  with  the  mass, 
may  be  Separated  into  distinct  crystals.  The 
mica  is  very  rare,  and  there  is  no  qtiartz.  The 
mass  asiumes  at  the  surfact  a  yellowish  onist. 
Eke  doleiite  and  basaltes. 

In  the  midst  of  this  tract  ot  trap-formation, 
the  Morros  of  San  Juan  rise  like  two  castles  in 
ruins.  They  appear  linked  to  the  momes  of  St. 
Sebastian,  and  to  La  Galera,  which  bounds  the 
Llanos  like  a  rocky  wall.  Tb&  Morros  of  San. 
Juan  are  formed  of  Umestone  of  a  crystalline 
texture  ;  sometimes  very  compact,  sometimes 
spongy,  of  a  greenish  gray,  shining,  composed  of 
small  gntins,  and  mixed  ^^th  scattered  spanglet 
of  mica.  This  limestone  yields  a  strong  e^r- 
vescence  ^th  acids.  I  could  not  find  in  it  any 
vestige  of  organized  bodies.  It  contins,  in 
subordinate  strata,  masses  of  hardened  clay,  of 
a  blackish  blue,  and  carburetted.  These  masses 
are  fissile,  very  heavy,  dnd  loaded  with  iron; 
their  streak  is  whitish,  and  they  prodnce  no 
effervescence  with  acids.  They  assume  at  their 
surface,  by  their  decomposition  in  the  air,  a 
yellow  colour.  We  seem  to  recogmze  in  these 
.  argillaceous  strata  a  tendency  either  toward  the 
.  transitUm^lates,  or  toward  the  kieselschiefer 
(schistoid  jasper)  which  everywhere  characterize 
the  black  transitwn  limestone.    When  in  frag- 
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meots,  they  might  be  taken  at  first  sight  fc»' 
basaltes,  or  hornblendes  *.  Another  white  lime- 
stone, compact,  and  containing  some  fragments 
of  shells,  backs  the  Morros  de  San  Juan.  I 
could  not  see  the  line  of  jnpction  of  these  two 
limestones  ;  or  that  of  the  calcare<tn8  formation 
and  the  diabasis. 

The  transverse  valley,  that  descends  from 
Fiedras  Negras  and  the  village  of  San  Joan  to- 
ward Parapara  and  the  Llanos,  is  filled  with 
trappean  rocks,  displaying  close  relations  with 
the  formation  of  green  slates,  wlucfa  they  cover. 
Sometimes  we  seem  to  see  serpentine,  sometimes 
gruenstein,  and  sometimes  dolentes  and  basaltes. 
The  arrangement  of  these  problematical  masses 
is  not  less  extraordinary.  Between  San  Juan, 
Malpasso,  and  Redras  Azules,  they  form  strata 
parallel  to  each  other,  and  dipping  regularly  to 
the  North  at  an  angle  of  40°  or  50°  ;  they  cover, 
even  in  concordant  stratification,  the  green  slates. 
Lower  down,  toward  Parapara  and  Ortiz,  where 
the  amygdaloids  and  phonolites  are  connected 
.  with  the  gruenstein,  every  thing  assumes  a 
basaltic  aspect.     Balls  of  gruenstein,  heaped 

*  I  had  an  opportnnitjr  of  esaminiiig  asain,  vitb  the 
greatest  care,  the  rocks  of  San  Juan,  of  Cbacao,  of  Parapara, 
and  of  Calaboi^,  during  mj  stay  at  Mexico  ;  «bere  I  formed, 
ooiyointly  with  Mr.  del  Bio,  one  of  the  most  distiogoished 
papils  of  the  ichoolof  Frejbei^,  a  gec^ostioal  coQectioii  far 
the  Colt^  de  èfineria  of  New  Spain.  ;_.  , 
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upon  one  aBOtber,  form  those  rounded  concâ^ 
that  are  found  so  frequently  in  the  Mittelgebirge 
ÎQ  Bohemia,  near  Bilio,  the  country  of  phonolites. 
The  following  is  the  i-esult  of  my  partial  obser- 
vaUoDS. 

The  gruenstein,  which  at  first  alternated  with 
strata  of  serpentine,  or  was  connected  with  this 
rock  by  insensible  transitions,  is  seen  alone, 
sometimes  in  strata  considerably  inclined,  and 
sometimes  in  balls  with  concentric  strata,  im- 
bedded in  strata  of  the  same  substance.  It  lies, 
near  Malpasso,  on  green  slaies,  steatitic,  mingled 
with  hornblende,  destitute  of  mica  and  grains 
of  quartz,  ^^pping  lihe  the  gruenstems  45"  to- 
ward the  North,  and  directed  like  them  N. 
75"  W. 

A  great  sterility  prevmla  where  these  green 
slates  predominate,  no  doubt  on  account  of  the 
magnesia  they  contûn  ;  which  (as  is  proved  by 
the  magnesian  limestone  of  England  *)  is  very 
inimical  to  vegetation.  The  dip  of  th«  green 
slates  remmns  the  same  ;  but  by  degrees  the 
direction  of  their  strata  becomes  parallel  to  the 
general  direction  o!  the  primitive  rocks  of  the 
ch^  of  the  coast.  At  Ptedras  AzukSj  these 
slates,  mingled  with  hornblende,  cover  in  cor- 

*  Moffuàm  SmedoM,  >tnw  >eUaw,  witb  mtdi^mr»; 
bcDoith  led  Durl,  or  mnriatifflroDt  rad  lUidttoQe, 
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cordant  stratyication.dk  blackish  blue  slate  *^ 
very  fissile,  and  traversed  by  small  veins  of 
quartz.  The  green  slates  include  some  strata  of 
gruenstehii  and  they  even  contain  balls  of  thiq 
substance.  I  nowhere  saw  the  green  slates 
alternate  with  the  black  slates  of  the  ravine  of 
JHtdras  Azules  ;  at  the  line  of  junption,  these 
.  two  slates  appear  rather  to  pass  one  into  the 
other,  the  green  slates  becoming  of  a  pearl-gray 
in  pn^rtion  as  they  lose  their  hornblende. 

Farther  South,  toward  Parapara  and  Ortiz, 
the  slates  disappear.  They  are  concealed  under 
a  trfç  formation  more  varied  in  it's  aspect. 
The  soil  becomes  more  fertile  ;  the  rocfty  masses 
alternate  with  strata  of  clay,  which  appear  to  be 
produced  by  the  decomposition  of  the  gruensteins, 
the  amygdaUnds,  and  the  pkonolites. 

The  gruenstetnj  which  farther  North  was  less 
granulous,  and  passed  into  serpentine,  here 
Bssumes  a  very  different  character.  It  contains 
balls  of  mandelstdn,  or  amygdaloid,  of  eight  or 
ten  inches  diameter.  These  balls,  sometimes  a 
little  flattened,  are  divided  into  concentric  layers. 
This  is  the  effect  of  décomposition.  The  nucleus 
is  almost  as  hard  as  basalt.  They  are  inter- 
mingled with  UtUe  cavities,  owing  to  bubbles 

*  Tbe  two  formstigna  or  green  and  blackiili  Uue  dfttM 
are  directod  N.  52»  E.  (or  hor.  34),  and  dip  ÎO"  N,  W. 
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of  gas,  filled  with  green  earth,  and  crystals  of 
pyroxene  e^nd  mesotype.  Their  basis  is  grayish 
bine,  rather  soft,  and  displays  small  white  spots, 
which,  by  the  regular  form  they  aflfect,  I  should  con- 
cave to  be  decomposed  feld-spar.  Mr.  tod  Buch 
has  examined  with  a  powerful  lens  the  spedes  we 
brought.  He  has  discovered,  that  each  crystal 
of  pyrmtene,  envelopped  in  the  earthy  mass,  ia 
separated  from  it  by  fissures  parallel  to  the  sides 
of  the  crystal.  These  fissures  seem  to  be  the 
effect  of  a  contraction,  which  the  mass  or  basis 
of  the  mandelstein  has  undergone.  I  sometimes 
saw  these  baits  of  mandelstein  arranged  in  strata^ 
and  separated  from  each  other  by  beds  of 
gruenstein  of  ten  or  fourteen  inches  thick  ; 
sometimes  (and  this  situation  is  the  most  com- 
mon) the  balls  of  mandelstein,  two  or  three  feet 
in  diameter,  are  found  in  heaps,  and  form  little 
mounts  with  rounded  summits,  Uke  the  sphe- 
roidal  basaltes.  The  clay,  which  separates  these 
amygdalmd  concretions,  arises  from  the  decom- 
ptûition  of  their  crust.  They  acquire  by  the 
contact  of  the  air  a  very  thin  coating  of  yellow 
ochre. 

South- West  of  the  village  of  Jarapara  rises 
the  little  Cerro  de  Flores,  which  is  distinguished 
from  a&r  in  the  steppes.  Almost  at  it's  foo^ 
and  in  the  mtdst  of  the  mandelstein  tract,  which 
we  have  just  been  describing,  a  porphyritlc 
phonolite,  a  mass  of  compact  feld-spar,  of  m 
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greeaîsh  gray,  or  mount^n  gt%en,  cont^nin^ 
long  crystals  of  vitreous  feld-spar,  appears  ex- 
posed. It  is  the  real  porphyrschiefer  of  Werner; 
and  it  would  be  difficult  to  distinguish,  in  a 
collection  of  stones,  the  phonolite  of  Parapara 
from  that  of  BiHn  in  Bohemia.  It  does  not 
however  here  form  rocks  mth  grotesque  shapes, 
but  little  hills  covered  mth  tabular  blocks,  large 
plates  extremely  sonorous,  translucid  on  the 
edges,  and  wounding  the  hands  when  broken. 

Such  are  the  successions  of  rocks,  which  I 
described  on  the  spot,  as  I  progressively  found 
them,  from  the  lake  of  Tacarigua  to  the  entrance 
of  the  steppes.  Few  places  in  Europe  display  a 
geological  constitttthn  so  well  worthy  of  bdng 
studied.  We  saw  there  in  succession  six  for- 
mations: 

mica-slate  gneiss  ; 

green  slate  (transition)  ; 

bladk  limestone  (tranâtion)  ; 

serpentine  and  gnienstein  ; 

amygdaloid  (mth  pyro^œne)  ;  and 

phonolite. 
I  most  observe  in  the  first  pl^,  that  the  sub- 
stance, which  we  have  just  described  under  the 
name  of  gruenstein,  in  every  respect  resembles 
that,  which  forms  layers  in  the  mica-slate  of 
Cape  Blanc,  and  veins  near  Caraccas  *.    It  dif- 

*  8m   aboT«,n>|.  iii,  p.  40ft;   and  p.  68  of  theprcMUt 
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fers  only  by  containing  neither  quartz,  nor 
garaetâ,  nor  pyrites.  The  inUmate  relatiom, 
that  we  observed  near  the  Cerro  de,  Chacao, 
between  the  gruenstein  and  the  serpentine, 
cannot  surprise  these  geognosts^  who  have 
studied  the  piountains  of  Franconia  and  Silesia. 
Near  Zobtenberg  *,  a  serpentine  rock  alternates 
also  with  gabbro.  In  the  country  of  Glatz>  the 
fissures  of  the  gabbro  are  filled  with  a  steatite  of  a 
greenish  white  colour  ;  and  the  rock,  which  was 
long  thought  to  belong  to  the  gruensteins'f-,  is  an 
intimate  mixture  of  feld-spar  and  diallage. 

The  gniensteins  of  Tucutunemo,  which  we 
consider  as  constituting  the  same  formation 
with  the  serpentine  rock,  cont^n  veins  of  mala- 

*  BetwacD  Tampadel  and  Silsterwiz  (Bucb,  Geogo.  Beob. 
vol.  i,  p.  69;  sod  Naturf,  Frttmde  zu  Balis,  lltlO,  to),  ir, 
p.  144). 

^  Leop.  de  Baelt,  Dttcr.  de  Ijmdeck,  traDalKted  by  Mr. 
d'Aabaiasoo,  p.  S6.  [d  the  moonUiiu  of  Bareith,  in  Fnm. 
conia,  bo  abuadant  id  gmemtein  and  terpentine,  these  two  for- 
mation* are  npl  connected  together.  The  lerpenline  there 
belongs  rather  to  the  achiatoid  hornblende  (^korMendKhieJiT), 
aa  in  the  ialand  of  Caba.  Near  Goanaxoato,  in  Mexico,  I  eav 
it  allemating  with  lyemle.  These  pbeaomenu  of  serpentiiie 
rocks  forming  layers  io  earite  {miit^eùt),  in  sohistoid  bom- 
bleode,  in  gabbro,  and  in  syenite,  are  so  mtich  the  more  re- 
markable, as  the  great  mass  of  gameliferoas  serpentines, 
which  are  fonnd  in  the  monntains  of  gneiss  and  mica^slale, 
form  tittle  distinct  moonts,  masses  not  anered  bj^  other  foi^ 
mations.  It  is  not  the  tame  in  the  mixtnres  of  acrpentine 
and  grsnnlovt  limestone, 
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chîte  and  copper  pyrites.  Thâse  same  metalli- 
ferous  situations  are  found  also  in  Fraoconia  io 
the  gniensteios  of  the  mountains  of  Steben  and 
Lichtenberg.  With  respect  to  the  geeen  slates 
of  Malpasso,  which  bear  all  the  characters  of 
transition  slates,  they  are  identical  with  those, 
which  Mr.  von  Buch  has  so  well  described, 
near  Schœnau  in  Silesia.  They  contmn  beds  of 
gruenstein,  like  the  slates  of  the  mountains  of 
Steben,  which  we  have  just  mentioned  *.  The 
black  limestone  of  the  Morros  de  San  Juan,  is 
also  a  transition  limestone.  It  forms  perhaps  a 
subordinate  stratum  in  the  slates  of  Malpasso. 
This  situation  would  be  analogous  to  what  is 
observed  in  several  parts  of  Switzerland-^-.  The 
slatif  zone,  the  centre  of  which  is  the  ravine  of 
Piedras  Axules,  appears  divided  into  two  for- 
mations. On  some  points  we  think  we  observe 
one  passing  into  the  other.  The  gniensteins, 
which  begin  again  to  thç  South  of  these  slates, 
appear  to  me  to  differ  little  from  those  found 

*  Btuh,  u  aboTe,  vtd.  i,  p.  75.  Od  âdvuielDg  ioto  tba 
nSlt  for  Arviùng^e  tome  {Friedrich-tVUhetnutoUen),  which  I 
caused  to  be  begiaa  io  1794,neu-  Steben,  and  which  is  yet  only 
340  toitsa  long,  in  the  fiaïuilùtn  tUUe  have  snccesùvely  been 
found  subordinaw  Btrata  of  pure  and  porphyritic  gnieattew, 
■trata  of  lydian  stone  and  arapeUte  [alminsclu^er),  and  strata 
of  fibe  grained  ^uenatein.  All  these  strata  charactame 
the  traosition  dates. 

t  For  instance  at  the  Glysliorn,  at  th<  €<d  de  Balme,  Sec. 
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North  of  the"  ravine  of  Piedras  Azules.  I  did 
not  see  there  any  pyroxene  ;  but  on  the  very 
spot  I  recognised  a  number  of  crystals  in  the 
amygdaloid,  which  appears  so  strongly  linked 
to  the  gruenstetn,  that  they  alternate  sevend 
times. 

The  geognost  may  consider  his  task  as  ful- 
filled, when  he  has  traced  with  accuracy  the 
positions  of  the  divers  strata  ;  and  has  pointed 
out  the  analogies,  which  these  positions  display, 
with  what  has  been  observed  in  other  countries. 
But  how  can  he  avoid  being  tempted  to  ascend 
to  the  origin  of  so  many  different  substances,  , 
and  to  inquire  how  far  the  dominion  of  fire  has 
extended  in  the  mountains,  that  bound  the 
great  basin  of  the  steppes?  In  researches  on 
the  position  of  rocks,  we  have  generally  to  com- 
plûn  of  not  sufficiently  perceiving  the  connexion 
between  the  masses,  which  we  believe  to  be  su- 
perimposed on  one  another.  Here  the  difficulty 
seems  to  arise  from  the  too  intimate  and  too 
numerous  relations  displayed  by  rocks,  that  are 
thought  not  to  belong  to  the  same  family. 

The  pkonolite  (or  leucost'me  compacte  of  Mr. 
Cordier) ,  is  pretty  generally  regarded  by  all, 
who  have  at  once  examined  burning  and  extin- 
guished volcanoes,  as  a  flow  of  lithoid  lava.  I 
found  no  real  basaltes,  or  dolerites;  but  the 
presence  of  pyi-oxene  in  the  amygdaloid  of  Para- 
para  leaves  little  doubt  of  the  igneous  .origin  of 


those  spheroidal  masses,  fissured,  and  full  d 
cavities.  Balis  <>f  this  amygdaloid  are  enchased 
in  the  gruertstein  ;  and  this  gruenstein  alternates 
on  ooe  side  with  a  green  slate,  on  the  other 
with  the  serpentine  of  Tucutunemo.  Here  then 
is  a  connexion  sufficiently  intimate  established 
between  the  phonolites  and  the  green  slates, 
between  the  pyroxeoic  amygdaloids  and  the 
serpentines  conttdning  coppa-  ores,  between  vol- 
canic substances  and  others  that  are  included 
under  the  vague  names  of  transition  traps.  All 
these  masses  are  destitute  of  quartz  like  the 
real  trap-porphyries,  or  volcanic  trachytes.  This 
phenomenon  is  the  more  remarkable,  as  the 
gruensteins,  which  are  called  primitive,  almost 
always  contain  quartz  in  Europe.  The  most 
general  dip  of  the  elates  of  Piedras  Azules,  of 
the  gruenst^ns  of  Parapara,  and  of  the  pyroxenic 
amygdaloids  imbedded  in  strata  of  gruenstein, 
do  not  follow  the  slope  of  the  ground  from  North 
to  South,  but  is  pretty  regularly  toward  the 
North.  The  strata^//  toward  the  chain  of  the 
coast,  as  substances  that  had  not  been  in  fusion 
would  do.  Can  we  admit,  that  so  many  alter- 
nating rocks,  imbedded  one  in  the  other,  have 
a  common  origin  ?  '  The  nature  of  the  phonohtes^ 
which  are  litfaoid  lavas  with  a  feld-spar  basis, 
and  the  nature  of  the  green  slates  mingled  with 
hornblende,  oppose  this  opinion.  In  this  state 
of  things  we  may  choose  between  two  solutions 
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of  the  problem  in  questioo.  In  one  of  these 
solutions,  the  phonoUte  of  the  Cerro  de  Flores 
is  to  be  regarded  as  the  sole  volcanic  production 
of  the  trad  ;  and  we  are  forced  to  unite  the 
pyroxeoic  amygdaloids  with  the  rest  of  the 
gruensteins  in  one  single  formation,  that  which 
is  so  common  in  the  transition  mountains  of 
Europe,  considered  hitherto  as  not  volcanic.  la 
the  other  solution  of  the  problem,  the  masses  of 
phonoUte,  amygdaloid,  and  gntensteia,  which 
are  fonnd  to  the  South  of  the  ravine  of  Kedras 
Aznles,  are'  separated  from  the  gruensteim  and 
serpentine  rocks,  that  cover  the  declivity  of  the 
monnt^ns  North  of  the  ravine.  In  the  present 
state  of  .knowledge,  I  find  difficulties  almost 
equally  great,  in  adopting  either  of  these  suppo- 
sitions :  but  1  have  no  doubt,  that,  when  the  real 
gruenstdns  (not  the  hornblende  gruenstdns) 
contiuoed  in  the  gneiss  and-  mica-slates,  shall 
have  been  more  attentively  examined  in  other 
places  ;  when  the  basaltes  (with  pyroxene), 
fonning  strata  in  primitive  rocks  *,  and  the' 
diabases  and  amygdaloids  in  the  tranâtion 
mountains,  shall  have  been  carefully  studied  ; 
when  Uie  texture  of  the  masses  shall  have  been 
subjected  to  a  kind  of  mechanical  analysis,  and 

*  For  ÎDiUnce,   at  Krobsdorf  in    Silesia,    a  ■trattiin    of 

banltes   baa    be»   recogoized  in  th«  tnics-alate    by  two 

celebrmted  gpogaoiU,  Meun.  von  Bnch  aod  Kaumer.  (Tom 

Granit  au  BitttngMrga,  1813,  p.  70.)        ^^       ^    GoO'îlc 
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the  hornblendes  better  distinguished  from  the 
pyroxenes*,  and  the  gi'uensteins  from  the  do- 
lentes ;  a  great  number  of  phenomena,  which 
now  appear  solitary  and  obscure,  will  be  ranged, 
as  it  w^e  of  themselves,  under  general  laws. 
The  phonolites  and  other  rocks  of  igneous  origin 
at  Parapara  are  so  much  the  more  interesting, 
as  they  indicate  ancient  eruptions  ia  a  granitic 
ione;  as  they  belong  to  the  shore  of  the  basin 
of  the  steppes,  as  the  basaltes  of  Harusch  belong 
to  the  shore  of  the  desert  of  Sahara -f-;  and 
lastly  as  tbey  are  the  only  rocks  of  the  kind  we 
observed  in  '  the  mountains  of  the  Capitania 
Genei-al  of  Caraccas,  which  are  also  destitute  of. 
trachytes,  or  trap  porphyry,  basaltes,  and  vol- 
canic productions  ^. 

The  southern  declivity  of  the  chain  of  the 
West  is  pretty  steep  ;  the  steppes,  according  to 
my  barometrical  measurements,  being  a  thou- 
sand feet  lower  than  the  bottom  of  the  basin  of 
Ai-agua.    From  the  extensive  table-land  of  the 

*  'tlfl  grueniteias  or  diabases  of  Ae  Ficbtelfebii^  in 
Fraocvnu,  which  belong  lo  aie  tnacition  slate,  aoiitetiaiee 
contain  pyroxenes.  See  ÇaUJiiiM  tmd  Bûd^  Mtber  eu 
FichtttgtHrgt,  vol  I,  p,  173—174. 

t  Homtmmn,  f^oyagt  tn  jifriqw.  toI,  i,  p.  81,  and  llie 
escelletit  Geography  of  Mr.  Ritter,  rol,  i,  p.  372. 

X  from  the  Rio  Negro  lo  the  coaiti  of  Cuniana  and 
Caraccas,  lo  the  East  of  the  monntaîns  of  HeriJa,  which  ve 
did  not  ràit, 

ciqiiioat,  Google 


191 

Villa  de  Cura  we  descended  toward  the  banks 
of  the  Rio  Tacutunemo,  which  has  hollowed 
itself  out  in  a  serpentine  rock  a  longUudmal 
valley  directed  from  East  to  West,  at  nearly  the 
flame  level  as  La  Victoria.  A  transverse  vaiiey, 
lying  generally  North  and  South,  led  us  thence 
into  the  Llanos,  by  the  villages  of  Parapara  and 
Ortix.  It  grows  very  narrow  in  several  parts. 
Basins,  the  bottom  of  which  is  perfectly  Yion- 
zontzd,  communicate  together  by  narrow  passes 
with  steep  declivities.  Tfaey  were  no  doubt 
formerly  small  \akes,  which  by  the  accumidaticMi 
<rf  the  waters,  or  by  some  more  violent  catas- 
trophe, broke  down  the  dykes,  by  Which  tliey 
■  were  separated.  This  phenomenon  is  found  in 
both  coatÏDents,  wherever  Uie  longitudinal  val- 
leys are  examined,  that  form  the  passages  of 
tJw  Andes,  the  Alps  *,  or  the  Pyrennees.  It  is 
probable,  that  the  irmpUcm  of  the  waters  toward 
the  LUnos  have  ^ven  by  exb-swrdinary  rents 
the  form  (bruins  to  the  ilforro;  of  San  Joan  aad 
of  San  Sebastian.  The  volcanic  tract  of  Para- 
.  para  and  Ortiz  is  now  only  30  or  40  toises  above 
the  Llanos.  T^e  eruptions  consequently  took 
place  at  the  lowest  point  of  the  granitic  chain. 

In  the  Mesa  de  Paja,  in  the  9th  degree  of 
latitude,  weenteredthe  basin  of  tbelilant».  Hie 

*  I  nniad  tntrsllera  of  the  road  from  the  ralley  of  Unern 
to  the  hoipice  of  St.  Gothard,  and  iheoce  to  Arndt. 
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Sun  was  almost  at  the  zenith  ;  the  earth,  wher- 
ever it  appeared  sterile  and  destitute  of  vegeta- 
tion, was  at  the  temperature  of  48°  or  50^  *, 
Not  a  breath  of  sûr  was  felt  at  the  height  at 
which  we  were  on  our  mules  ;  yet,  in  the  midst 
of  this  apparent  calm,  whirls  of  dust  incessantly 
arose,  driven  on  by  those  smalt  currents  of  air, 
that  glide  only  over  the  surface  of  the  ground, 
and  are  occasioned  by  the  difference  of  tem- 
perature, which  the  naked  sand  and  the  spots 
covered  with  herbs  acquire.  These  sand  winds 
augment  the  suffocating  heat  of  the  ^r.  Every 
grain  of  quartz,  hotter  than  the  surrounding  air, 
radiates  heat  in  every  direction  ;  and  it  is  dif- 
ficult to  observe  the.  temperature  of  the  atmos-  - 
pbere,  without  these  particles  of  sand  striking 
against  the  bulb  of  the  thermometer.  All 
around  us,  the  plains  seemed  to  ascend  toward 
the  sky,  and  that  vast  and  profound  solitude 
appeared  to  our  eyes  like  an  ocean  covered  with 
seaweeds.  According  to  the  unequal  mass  of 
vapours  diffused  through  'the  atmosphere,  and 
the  variable  decrement  in  the  temperature  of  the 
different  strata  of  air,  the  horizon  in  some  parts 
was  clear  and  distinct  ;  in  other  parts  it  ap- 
peared undulating,  sinuous,  and  as  if  striped. 
The  earth  there  was  confounded  with  the  sky. 

*  It«aiimiir'a  thermometer,  buried  in  H»  umi,  jtom  ta 
3Q'4*  Old  40*. 
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Through  the  dry  fog,  and  strata  of  vapour,  the 
trunks    of   palm-trees  were   seen    from    aftir. 

■  Stripped  of  their  foliage,  and  their  verdant  sum- 
mits, these  trunks  appeared  like  the  masts  of  a 
ship  discovered  at  the  horizon. 

. There    is    sometliing  awfiil,   but   sad   and 

gloomy,  in  the  miiform  aspect  of  these  Steppes. 
Every  tinng  seems  motionless  ;  scarcely  does  a 
small  cloudy  as  it  passes  across  the  zenith,  and 
announces  the  approach  of  the  rainy  season, 
sometimes  cast  it's  shadow  on  the  savannah. 
I  know  not  whether  the  first  aspect  of  the  Llanos 
excite  less  astonishment  than  that  of  the  chain 
of  the  Andes.  "ISTduntainbuVcountries,  whatever 

■'"may  be  theTïbsolute  elevation  of  the  highest  sum- 
mit», have  an  analogous  physiognomy  ;  but  we 
accustom  ourselves  with  difficulty  to  the  view  of 
the  Llanos  of  Venezuela  and  Casanare,  to  that 
of  the  Pampas  of  Buenos-Ayres  and  of  Chaco, 
which  recall  to  mind  incessantly,  and  during 
journeys  of  twenty  or  thirty  days,  the  smooth' 
8ur&ce  of  the  ocean.  I  had  seen  the  plîdns  or 
Llanos  of  La  Mancha  in  Spain,  and  the  heaths 
(ericeta)  that  extend  from  the  extremity  of  Jut- 

'  land  through  Luneburg  and  Westphalia*  to 
Bel^um.  These  last  are  real  Steppes,  of  which 
man  during  several  ages  has  been  able  to  sub- 

*  Th«  imootbest  pirts  of  tbese  heatlu  (HtideJemi)  ar« 
Annul  betWM»  Oldeoboui  utd  Osnabruck,  near  Frioo 
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ject  only  8ome  small  portions  to  caltivation  • 
but  the  plains  of  the  West  and  North  of  Europe 
present  a  feeble  image  of  the  immense  Llanos  of 
South  Ameiica.  It  is  in  the  Sonth-East  of.  our 
continent,  in  Hungary  between  the  Danube  and 
the  Theiss  ;  in  Rnasia,  between  the  Borysthenes 
the  Don,  and  the  Wolga,  that  we  find  those 
vast  pastures,  which  seem  to  hare  been  levelled 
by  a  long  abode  of  the  waters,  and  terminate 
the  horizon  on  every  side.  The  plains  of  Hun- 
gary, where  I  traversed  them,  on  the  frontiers  d 
Germany,  between  Presbnrg  and  Œdenburg, 
strike  the  imagination  t^  the  traveller  by  the 
constant  display  of  the  mirage,  or  extraordinary 
refractions  ;  but  their  greatest  extent  is  more 
to  the  East,  between  Czegled,  Dcbreczin, 
and  Tlttel*,  which  bas  only  two  outlets,  one 

*  TheM  vMt  iteppM  of  Hangar;  tie  elevated  oaly  ibirtjr 
or  fort;  toises  above  the  level  oFtlie  sea,  wbicb  ia  more  thao 
eigbt;  leaguea  dbtaot  rrom  tbem.  (Wahlenberg,  Flora  Car- 
patb.,  p.  3S.)  Baron  PodmaaitaL;,  bigb);  diafiagoished  for 
his  Inowled^  of  the  phjiical  scieaoeai  canscd  the  lerel  of 
these  plains  to  be  taken,  on  acconnt  of  a  canal  projected  be» 
tween  the  Danube  and  the  Theiu.  He  found  the  line  of  dim- 
turn,  or  the  convexity  of  the  ground,  which  slopes  on  each 
side  toward  the  beds  of  the  two  rivera,  thirteen  toises  above 
tbe  height  of  the  Danube.  Several  leagues  square  are  dea- 
titnte  of  villages  and  famis.  Tboae  pastures,  which  constitute 
the  horizon,  are  called  in  tbe  coontr^  Puttta.  Hwse  plains, 
intermingled  with  marshes  and  sandy  tracts,  are  found  on  this 
aide  of  the  Theiss  between  Czegled,  Csaba,  Komlosa,  and 
Szarwa»»  ;  beyond  llie  Theiss,  between  Dobreczin,  Karcs^. 
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near  Gran  and  Wutzen;  the  other  between 
Belgtrnte  and  Widdin. 

T^e  different  parts  of  the  world  have  been 
supposed  to  be  characterized  by  saying,  that 
Europe  has  it's  keaths,  Asia  it's  steppes,  Africa 
it's  deserts,  and  America  it's  savannahs  ;  but  by 
this  distinction  contrasts  are  established,  that 
are  not  founded  dther  on  the  nature  of  things, 
or  the  genius  of  languages.  The  existence  of  a 
.  heath  always  supposes  an  association  of  plants 
of  the  family  of  ericœ;  the  steppes  of  Asia  are 
not  every  where  covered  with  saline  plants  ;  the 
savannahs  of  Venezuela  furnish  not  only  the 
gramina,  but  with  them  small  herbaceous  mi- 
mosas, legumina,  and  other  dicotyledonous 
plants.  The  plains  of  Songiuna,  those  \vhich 
extuid  between  the  Don  and  the  Volga,  and 
the  Puszta,  of  Hungary,  are  real  savanniU», 
pasturages  abounding  in  grasses  ;  while  the  sa- 
vannahs to  the  East  and  West  of  the  Stony 
Mountains  and  of  New  Mexico  produce  cbeno- 
podiums,  contiùning  carbohat  and  muriat  of 
soda  *.  Asia  has  real  deserts,  destitute  of  v^;e- 
tation,  in  Arabia,  in  Gobi,  and  in  Persia.    Since 

tad  Ssoboulo.  I  calculated,  acceding  to  the  map  of  IJpsky, 
the  area  of  these  plains  or  the  inltrior  batin  of  Hongary  to  b« 
two  tboUMd  fin  hondred  or  tbre«  tboosaDd  «guare  leigaei, 
of  tweoQ'  to  a  àtgn».  Betwoea  Ciegled,  Szolnek,  aail 
Ketskomel,  the  plaio  it  ^inoat  a  sea  of  aand. 

*  North- West  of  the  Miisoury,  and  Nortli  of  the  Bio 
Zaguatianas,  whichBowi  iatothe  Rio  Colorado  of  California 
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we  bave  become  better  aequ^nfed  with  the  de- 
seils  in  the  iateiior  of  Africa,  so  long  and  bo 
vaguely  confounded  together  under  the  name  of 
deiert  of  Sahara  (ZahraJ;  it  has  been  observed, 
that  in  this  continent,  toward  the  East,  savan- 
nahs and  pastures  are  found,  as  in  Arabia,  set 
in  the  midst  of  naked,  and  barren  tracte.  '  It  is 
those  last,  these  deserts  covered  with  gravel,  and 
destitute  of  plants,  that  Eire  almost  entirely 
wanting  in  the  New  World.  I  saw  them  only 
in  the  low  part  of  Peru,  between  Arootape  and 
Coquimbo,  on  the  borders  of  the  South-Sea. 
These  are  called  by  the  Spaniards  not  Llanos, 
butthe/>enerfof  ofSechuraandAtacamex.  THs 
folitary  tract  is  pot  broad,  but  four  hundred  ^d 
forty  leagues  long.  The  rock  pierces  eveiy 
where  through  the  quicksands.  No  drop  of 
run  ever  falls  on  it  ;  and,  like  the  desert  of  Sa- 
hara, to  Uie  North  of  Tombuctoo,  the  Peruvian 
desert  affords,  nearHuaura,  arich  mine  of  native 
salL  Every  wh^e  else,  in  the  New  World, 
there  are  plains,  desert  because  not  inhabited, 
but  no  real  deserts  *. 

The  same  plienomena  a);e  repeated  in  the  most 

Ibe  plains  coDlaio  g^pium  and  m1  gem.  See  my  MexicaD 
AUai,  PI.  1. 

*  Wb  are  i^nuiSl  tempted,  however,  to  call  tbat  vatt  and 
■and;  tdble-laod  of  Brazil,  the  Campoi  dot  Pancii,  vhich  give» 
birib  to  llje  rivers  Topajoi,  Paraguay,  and  Madeira,  and  vhich 
reaches  the  sumnit  of  the  highest  moanlsins,  a  desert,  Al- 
post  deslilu  te  of  végétation,  it  reminda  us  oTGeàt  in  Mongolia. 
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distant  regions  ;  and,  instead  of  d^igpoatlng  those 
vast  plains  destitute  of  trees  by  the  nature  of  the 
plants  they  produce,  it  seems  natural  to  distin- 
guish them  into  deserts,  and  steppes  or  savannahs; 
into  bare  lands  without  any  appearance  of  v^e- 
tatiou,  and  lands  covered  with  gramina  or  smalt 
planta  of  the  dicotyledonous  tribe.  The  savan- 
nahs of  America,  espedally  those  of  the  tempe- 
rate zone,  have  in  many  works  been  designated 
by  the  name  of  prairies  *:  but  this  term  appears 
to  me  little  E4>plicable  to  pastures,  that  are  often 
very  dry,  though  covei'ed  with  grass  of  four  or 
five  feet  in  haght.  The  Llanos  and  the  Pampas 
of  South  America  are  real  steppes.  They  dis- 
play a  beautiful  verdure  in  the  r^ny  season,  but 
in  the  time  of  great  drought  assume  the  aspect 
of  a  desert.  The  grass  is  then  reduced  to  pow- 
der ;  the  earth  cracks  ;  the  alligator  and  the 
great  serpents  remain  buried  in  the  dried  mud, 
till  awakened  from  their  long  lethargy  by  the 
first  showers  of  spring.  These  phenomena  are 
observed  on  barren  tracts  of  fifty  or  sixty  leagues 
in  length,  wherever  the  savannahs  are  not  tra- 
versed by  rivers  j  for  on  the  borders  of  rivulets, 
and  around  little  pools  of  stagnant  water,  the 
traveller  finds  at  certain  distances,  even  during 
the  period  of  ^  great  droughts,  thickets  of 
manritia,  a  paLm,  the  leaves  oi  which,  spread 
out  like  a  fan,  pieserve  a  brilliant  verdure. 

*  Tlw  French  word  fer  ntailam.    Eii.--  ■ 


The,  steppes  of  Asia  are  all  beyond  the  tropics, 
and  form  very  elevated  table-lands.  America 
also  displays  savuinahs  of  considerable  extent  on 
the  backs  of  the  mouotfuns  of  Mexico,  Peru,  and 
Quito;  but  it's  most  extensive  steppes,  the 
Llanos  of  Cumana,  Caracca%  and  Meta,  are 
little  raised  above  the  level  of  the  ocean,  and  all 
belong  to  the  Equinoctial  zone.  These  mrcum- 
stances  give  them  a  peculiar  character.  They 
have  not,  like  the  steppes  of  southern  Asia,  and 
the  deserts  of  Persia,  those  lakes  without  issue, 
those  small  systems  of  rivers,  that  lose  them-  ■ 
selves  either  in  the  sands,  or  by  subterraneons 
filtration».  The  Llanos  of  America  are  inclined 
toward  the  East  and  South  ;  and  their  running 
waters  are  branches  of  the  Oroonoko. 

The  course  of  these  rivers  had  once  led  me  to 
beliere,  that  the  pl»ns  formed  table-lands,  raised 
at  least  from  one  hundred  to  one  hundred  and 
fifty  toises  above  the  level  of  the  ocean.  I  sup- 
posed, that  the  deserts  of  interior  Africa  were 
also  at  a  considerable  height;  and  that  they 
rose  one  above  another  like  stages,  fifwi  the 
ataslt  to  the  interior  of  the  continent  No  baro- 
meter has  yet  been  carried  into  the  Sahara. 
With  respect  to  the  Llanos  of  America,  I  fouiid 
by  barometric  heights  observed  at  Calabozo,  at 
the  Villa  del  Pao,  and  at  tlie  month  of  the  Meta» 
that  thôr  hdght  is  only  forty  or  fifty  tuses  above 
the  level  of  the  sea.    The  Ëdl  of  the  rivers  is 


extremely  gentle,  often  nearly  impercept^le  : 
and  therefore  the  least  wind,  or  the  swelling  of 
the  Oroonoko,  causes  a  reÛux  in  those  rivers 
that  flow  into  it.  The  Indians  beBeve  they  de- 
scend during  a  whole  day  in  navigating  firom 
their  mouths  toward  their  sources.  The  waters 
that  descend  are  separated  (torn  those  that  flow 
back  by  a  great  body  of  stagnant  water,  in  which, 
the  equilibrium  being  disturbed,  whirlpools  are 
formed,  that  are  dangerous  for  boats. 
.^'  The  chief  characteristic  of  the  savannahs  or 
steppes  of  Soath  America  is  the  absolute  want 
of  hills  and  inequalities,  the  perfect  level  of 
every  part  of  the' soil.  Accordingly  the  Spanish 
conquerors,  who  first  penetrated  from  poro  to 
the  banks  of  the  Apure,  did  not  call  them  de- 
serts, or  savannahs,  or  meadows,  but  plains, 
IMmas.  Often  in  a  space  of  thirty  square  leagjies 
there  is  not  an  eminence  of  a  foot  highy/xhis 
resemblance  to  the  surface  of  the  sea  strikes  the 
iraa^nation  most  powerfully,  where  the  plains 
are  alti^tber  destitute  of  palm-trees;  and  where 
the  mountains  of  the  shore  and  of  the  Oroonoko 
are  so  distant,  that  they  cannot  be  seen,  as  in 
the  Mesa  de  Pavones.  A  person  would  be 
tempted  there,  to  take  the  altitnde  of  the  Sun 
with  a  quadrant,  if  the  horizon  of  the  land  were 
not  constantly  misty,  on  account  of  the  variable- 
display  of  refracUon.  This  equality  of  surface 
is  still  more  perfect  in  the  meridian  of  Calabooo, 
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than  toward  the  East,  betlreen  the  Cari;~  La 
Villa  del  I^,  and  Nueva  Barcelona;  but  it 
reigns  without  intemiptioQ  from  the  moutiis  of 
the  Oroonoko  to  La  Villa  de  Araure  and  Ospinos, 
under  a  parallel  of  a  hundred  and  eighty  leagues 
in  length  ;  and  from  San  Carlos  to  the  savannahs 
of  Caqiieta^  on  a  meridian  ci  two  hundred 
leagues  *.  It  particularly  characterizes  the  new 
continent,  as  it  does  the  low  steppes  of  Asia, 
between  the  Borysthenes  and  the  Wolga,  between 
the  Irtisch  and  the  Obi  -f-.  The  deserts  of  cen- 
tral Afipica,  of  Arabia,  Syria,  and  Peraa,  Cobi, 
and  Casoa  ;]:,  present  on  the  contrary  many  in- 
eqoalities,  ranges  of  hiUs,  ravines  without  water, 
and  rocks  that  pierce  the  sands  ^. 

Tlie  Llanos,  however,  notwithstanding  the  ap- 
parent nniformity  of  their  surface,  furnish  two 
kinds  of  iaequaliUes,  that  do  not  escape  the  ob- 
SCTvation  of  an  attentive  traveller.  The  first  is 
known  by  the  neune  of  Bancos  :  they  are  real 
shoals  in  the  basin  of  the  steppes,  fractured 
strata  of  sandstone,  or  compact  lintestone,  stand- 
ing four  or  five  feet  higher  than  the  reA  of  the 

•  Id  atrictneu  irom  N.  N.  E.  to  S.  S.  W. 

t  GueUenttedi  Ràtt,  vd.  i,  p.  116—128.  ffine&i,  Flar. 
Siiir.Prttf.  p.3l.     Pa/^,  rol.  ii,  p.  76;  Tol.iJi,  p.e38. 

X  Or  Rank,  betweco  Ibe  laxartes  and  the  Ozui. 

§  Sw  dw  laborioni  inTeatigitioi»  of  Mr.  Heinrnv  on 
DeteiU,  ip  tbe  Untertvciuiigm  utter  die  Mauchamia,  vd.  i. 
P.X01. 
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plain.  These  banks  tare  sometimes  three  or  four 
leagues  ia  length;  they  are  entirely  smooth^ 
with  a  horizontal  sur&ce  ;  their  existence  is  per- 
cûred  only  by  examining  their  borders.  The 
second  species  of  inequality  can  be  recognized 
only  by  geodesical  or  barometric  leveltings,  or 
l>y  the  course  of  rivers.  It  is  called  Mesa,  and 
is  composed  of  small  flats,  or  rather  convex 
eminences,  that  rise  insensibly  to  the  height  of 
a  few  toises.  Such  are  toward  the  East,  in  the 
-  province  of  Cumana,  on  the  North  of  the  Villa 
de  la  Merced  and  Candetaria,  the  Mesas  of 
Alnana,  of  Gvampa,  and  of  Jonoro,  the  direc- 
tion  of  which  is  South- West  and  North-East; 
and  which,  in  spite  of  their  inconsiderable  eleva- 
tion, divide  the  waters  between  the  Oroonoko 
and  the  northern  coast  of  Terra  Flrma.  The 
convexity  of  the  savannah  alotlb  occasions  this 
partition:  we  there  find  the  tUvm'tia  aquarum* 
as  in  Poland,  where,  &r  from  the  Carpathian 
mountains,  the  plain  itself  divides  the  waters 
between  the  Baltic  and  the  Black  Sea.  Geo- 
graphers, who  suppose  that  there  exists  a  chain 
of  mountains  wherever  there  is  a  hne  of  division, 
have  not  failed  to  mark  one  in  the  maps,  at  the 
sources  of  the  Rio  Neveri,  the  Uoare,  the  Gua- 
rapiche,  and  the  Pao.    Thus  the  priests  of  Mon- 

*  "  Cn.  Mtmlium  prope  iagiM  (Taori)  sd  divortia  aqaftrum 
cMtra  poiniue."  Idf^,  lib,'38,  c.  7«  (Ed.  Ftntt.  vol.  ir, 
p.  191.). 

ciqiiiodtvGoogle 
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ffû  race,  according  to  ancient  and  superstitions 
costom,  erect  oboes,  or  little  mounds  of  stone 
op  every  point  where  the  rivers  flow  in  an  op- 
posite direction. 

The  uniform  landscape  of  the  Llanos  ;  the 
extreme  rarity  of  infaabitants  ;  the  fatigue  of 
travelling  beneath  a  burning  sky,  and  an  atmo- 
sphere darkened  by  dust  ;  the  view  of  that  hori- 
zon, which  seems  for  ever  to  fly  before  us  ;  those 
lonely  trunks  of  palm-trees,  which  have  all  the 
same  aspect,  and  which  we  despeiir  of  reacMng, 
because  they  are  confounded  with  other  tmnks, 
that  rise  l^  degrees  on  the  visual  hoiizon  ;  all 
these  causes  combined  make  the  steppes  appear 
&x  greater  than  they  are  in  reality.  The  planters 
who  inhabit  the  southern  decfivity  of  the  chain 
of  the  coast  see  the  steppes  extend  toward  the 
South,  as  for  as  the  eye  can  reach,  like  an  oce^i  <^ 
vwdure.  They  know,  that  from  the  Delta  of 
the  Oroonoko  to  the  province  of  Varinas,  and 
thence,  by  traver^ng  the  banks  of  the  Meta, 
the  Guaviare,  and  the  Caguan,  they  can  advance 
three  hundred  and  eighty  leagues*  in  the  plains, 
first  fr(«n  East  to  West,  and  then  from  North- 
East  to  South-East  beyond  the  Equator,  to  the 
foot  of  the  Andes  of  Pasto.  They  know  by  the 
accounts  of  travellers  the  Pampas  of  Buenos 

*-Thia  is  the  distance  from  Tombuotoo  to  the  nortbem 
«out  of  Africa. 

ciq  mod  t,  Google 


Ayres,  which  are  also  Llanos  covered  with  fiM 
grass,  destitute  of  trees,  and  filled  with  oxen 
and  horses  become  wild.  Th^  suppose,  ac- 
cording to  the  greater  part  of  our  maps  of  Ame- 
rica, that  this  continent  has  only  one  chain  of 
mountmns,  that  of  the  Andes,,  which  stretches 
from  South  to  North  {  and  they  form  a  vague 
idea  of  the  contiguity  of  all  the  plains  from  the 
Oroonoko  and  the  Apure  to  the  Rio  de  la  Flats 
and  the  Strmts  of  Magellan. 

I  shall  not  stop  here  to  give  a  mineralogical 
description  of  the  transverse  chains,  which  divide 
America  from  East  ti>  West,  and  which  I  made 
known  in  the  year  1800  in  my  Sketch  of  a  GeO'. 
logical  View  *.  It  will  be  sufficient  to  notice 
in  the  most  clear  and  concise  manner  tlie  gene- 
ral structure  of  a  continent,  the  extremities  of 
which,  though  placed  in  climates  little  analo- 
gous, yet  afford  sev^^  features  of  resemblanèe^ 
In  order  to  have  an  exact  idea  of  the  pUufas, 
their  configuration,  and  their  limits,  we  must 
know  the  cbmns  of  mountains,  that  form  their 


*  EtfuÙK  d'un  TaiUau  Géoli^qat,  Jtmnud  de  Pkynqut, 
ToL  liii,  p.  30.  This  paper  had  been  writt«  bimI  wnt  to 
Europe  immediately  »fter  my  return  from  the  Oroonoko, 
when  I  had  icarcely  bad  time  to  calculate  the  astrooomicai 
obseirations,  bywhich  I  determined  the  configuration  of  the 
ditin  of  La  Parime.  I  have  aioce  rectiSed  tboae  firat  notiom 
oftbeeitentoftbe  plains,  bythe  help  of  ideas  which  laoqnired 
dnring  my  stay  in  Peru,  and  by  my  connectiona  with  Bnzili 
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boundary.  We  have  already  described  the  Ckr^ 
dillera  of  the  coast,  of  which  the  hig;he8t  summit 
IB  the  Silla  de  Caraccas,  and  which  is  linked  by 
the  ^ramo  de  laa  Rosas  to  the  Nevado  de  Me- 
rida,  and  the  Andes  of  New  Grenada.  We  have 
seen^  that,  in  the  tenth  degree  of  North  latitude, 
it  stretches  from  Quibor  and  Barquesimeto  as 
fer  as  the  point  of  Faria.  A  second  chwn  of 
.  mountains,  or  rather  a  less  elevated  but  much 
larger  group,  extends  between  the  parallels  <^ 
3^  and  7°  from  the  mouths  of  the  Guaviare  and 
the  Meta  to  the  sources  of  the  Oroonoko,  the 
Marony,  and  the  Esquibo,  toward  French  and 
Dutch  Guyana.  I  call  this  chain  the  Cor- 
dillera of  Parime,  or  of  the  great  cataracts 
of  the  Oroonoko.  It  may  be  followed  Tor  % 
length  of  two  hundred  and  fifty  leagues  ;  but  it 
is  less  a  chain,  than  a  collection  of  granitic  moun- 
tiuns,  separated  by  small  plains,  without  bdng 
every  where  disposed  in  lines.  The  group  of 
the  mountains  of  Farime  narrows  consid»- 
ably  between  the  sources  of  the  Oroonoko  and 
the  mountmns  of  Demerary,  in  the  Sierras  of 
Qmmiropaca  and  Facaraimo,  which  divide  the 
wateis  between  the  Carony  and  the  Rio  Farime, 
or  Rio  de  Aguas  Blancas.  This  is  the  theatre 
of  the  expeditions  undertaken  in  search  ef  El 
Dorado,  and  the  great  city  of  Manoa,  the  Tom- 
talictoo  of  the  New  Continent.  "  The  Cordillera 
of  Parime  is  not  connected  to  the  Andes  of 
.    .  Google 
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New  Grenada,  but  is  separated  from  these  by  a 
space  eightjr  leagues  broad.  If  we  Buppose'  it 
to  have  been  destroyed  in  this  space  by  some 
great  revolution  of  the  globe,  which  is  scarcely 
probable,  we  must  admit,  that  it  anciently 
branched  off  from  the  Andes  between  Santa  Fe 
de  Bogota  and  Pamplona.  This  remark  serves 
to  fix  more  easily  in  the  memory  of  the  reader 
the  geographical  position  of  a  Cordillera,  till  ' 
now  very  imperfectly  known.  A  third  chain  of 
moan\ains  unites  in  16^  and  IBP  of  South  lati- 
tude (by  Santa  Craz  de  la  Sierra,  the  Serra- 
nias  of  Agnapehy,  and  the  fiimous  Campoê  dos 
Pttreàs)  the  Andes  «.f-  Peru  to  the  mountùns 
of  Brazil.  It  is  the  CoràiUera  of  Chiqmtos  that 
widens  in  the  Capitania  de  Minas  Geraes,  and 
divides  the  rivers  flowing  into  the  Amazon  from 
those  of  the  Rio  de  la  Plata  *,  not  only  in  tl^ 
interior  of  the  country,  in  the  meridian  of  Villa 
Boa,  but  also  at  a  few  leagues  from  the  ctnst, 
betweetr  Rio  Janeiro  and  Bafaia  \. 

*  lliere  ia  only  a  owryii^  place  of  6,832  Iracat  between 
tbe  OiMpore  (a  brooch  of  tbe  Hannore  and  of  the  Madeira) 
and  tbe  Rio  A^afiehy  (a  branch  of  the  Janra  and  <^  the    • 
Paragnaj').    See  the  inUnictive  Journal  published  at  Bio    . 
Janeiro  under  the  name  otPatriola,  1813,  N'  ft,  p.  83. 

+  The  Cordillera  ofCbiquilos  and  of  Brasil  stretohes  to> 
vard  the  Soatb-Ea*t,  in  the  gorerument  of  tbe  Rio  Grande,  - 
b^Md  the  latitude  of  SO"  SotOh. 

VOIi.  IV.  X 
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These  tbree  traosverse  chûiu,  or  raiher  these 
three  groups  of  mountains  stretctûag  from.  West 
te  East,  witUo  tlw  limita  of  the  v>ind  zoMt,  are 
ieparated  hy  traets  aiUrely  level,  tiut  pkmu  tf 
Caraccaa,  or  of  the  Lcmer  Orvonoko  ;  the  pUam» 
tf  the  AmoTMi  and  ihe  Rio  N^ro  ;  aiMi  the 
platiia  of  B»ma$  Jj/rea^  or  oC  La  Phita.  I  àa 
not  ose  the  name  of  valley,  becaaae  the  Vcmec 
OrooodcQ  and  the  Amaaon,  &r  front  flovtag  m 
a  vaM^,  fiirm  but  a  titth  farror  m  the  mîdrt 
ofa  vask  ^m.  The  two  basim^  placed  at  the 
extRntJefi  o£  South  Americft,  are  tarannabs  or 
steppe^  paatwagQ  wiibout  txees  ;  the  interme- 
dûÂe  barno,  which  reeeives^tbe  equatorial  rains 
dwiiif  Ite  vhok  ytaif  is  ahaoM  «ntlrefy  one 
VB*  foraifc»  iu  iriiicb  no  other  road  is  hwnnt 
than  tiie  mers.  That  strengtlt  of  v^getatioii» 
ichâch  conceals  the  mBy  tendera  aim  tho  wû- 
ioxrcâiy  of  it'ft  MsA  less  perceptible;  and.  M« 
/Jbàu  of  Canccaa  and  La  Plata  alone  boar  thi» 
name.  The  tbree  basins  we  base  just  deeribcd 
arc  called,  io  the  language  of  the  colonists,  the 
Uamt  of  VaâaM  and  <^  Caraccas,  the  iosfues 
or  sehas  (forests)  eS  the  AmazoOj  and  tiie  Pam- 
pas of  Bnetios  Asrres.  lie  tre«  not  only  fiw 
the  most  part  cover  the  plains  of  the  Amazon^ 
from  the  CocdiUera  of  Chiqiûtos>  as  &r  as  iM' 
of  Parina  ;  tbay  orawa  ala»  these  tvo  chaîna 
oi  mountains,  which  rardy  .att^  the  hcoghi 
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(^  the  Pyreonees*.  Oa  this  account,  the  vast 
pluBS  of  the  Amazon,  the  Madeira,  and  the 
Rio  Negro,  sure  not  so  dis^Ktly  bonnded  as 
the  lAemo»  of  Caraccas,  and  the  Pampaa  of 
BneooB  Ajres.  As  the  Fc^:iDn  of  forests  com- 
prises kk  once  the  plains  and  the  mountains,  it 
extsnds  from  13"  Southf  t«  7°  and  8<*  North, 
and  ocoQi^  an-  extent  of  near  a  hundred  and 
twenty  thousand  square  leagues.  Tliis  forest  of 
SouH^  America,  for  in  fhct  there  is  only  one,  is 
tA»  times  lai^r  than  France.  It  is  knovn  to 
ËsTopeass  only  on  the  shores  of  some  rivers,  by 
whiob-it  is  traversed  ;  and  has  it's  openings,  the 
extent  of  which  iS'  in  proportion  to  that  of  the 
forest.  We  -shatt  soon  skirt  the  marshy  savan- 
nabs-,  bstween  ^e  Upper  Oroosoko,  the  Caao- 
riclute,  aad  the  Caasiquiare,  in  tlie  latitude  of 
3°^  and  4°.    TheK  are  other  openmgs,  or  MRkU 

*  We  mast  except  the  vetteniwMt  p«rt  ot  tb*  Cofdillera 
of  Ghiqiritu,  between  Ceobabamb»  wd  Santa  Cnss  de  k 
Sierra,  where  tlie  inmmita  an  covered  wiDi  «now  ;  but  tbia 
ooloeial  groap  almost  atill  belongs  to  the  Andea  de  la  Paz, 
of  which  it  fomu  a  promontory  or  spor,  directed  toward 
tboEaat. 

■  f  To  the  West,  id  cODiequcDce  of  the  Llanoa  of  Haiuo, 
and  the  ^mpas  de  Huanacos,  the  forests  do  not  extend 
generaUy  bejood  (be  parallels  of  19"  or  19"  South  latitude  : 
but  to  the  East,  in  Brazil  (in  the  capitanias  of  St.  Paal  and 
Bio  Grande),  as  well  as  ia  Paraguay,  on  the  borders  of  the 
Paraita,  the;  advance  u  far  as  35°  Sooth. 
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nos  Umjnas  *  in  tlie  same  parallel,  belveoi  tt» 
sources  of  the  Mao  and  tbe  Rio  de  Agoas 
BlaDcas,  to  the  South  of  tlie  Sierra  de  Paca- 
numa.  These  last  saTaonahB  are  inbfibited  by 
Caribbees,  and  AtHnade  Maeusis  ;  they  lie  near 
the  frontiers  of  DuhA  and  French  Guyana. 

Having  just  described  the  geological  consti- 
tution of  South  America  ;  we  shall  now  mark 
it's  principal  features.  Hie  coasts  of  ihe  West 
'  are  bordered  by  an  enormous  wall  of  monu- 
tains,  rich  in  predons  metals>  wherever  the 
v(4canic  hre  has  not  pio-ced  through  the  eternal 
snows.  This  i&  the  Cordillera  of  the  Andes. 
Summits  of  trap  porphyry  rise  beyond  .three 
thousand  three  hundred  bnses,  a«d  the  mean 
height  of  the  cAtmt't'.is  one  thousand  ^^t  hua- 
^^^  dred  arid  fifty  toises.    It  stretches  in  the  di- 

'       '^^'^^  rection  of  a  meridian,  and  sends  into  each  he- 
misphere a  lateral  branch,  in  the  latitudes  of 
10°  North,  and  16*  and  18°  South.    The  first  of 
these  branches,  that  of  the  coast  df  Caraocas, 
I    n  not  so  wide,  and  forms  a  real  cluùn.    TbB 

'  OpCD  MTrnmiahi,  withoat  trees,  Ua^at  de  orMa. 
t  In  New  Grenada,  Quito,  apd  Pent,  according  to  roe»- 
■nrementa  taken  by  Bongaer,  Ia  Coadamine,  and  mjieir. 
See,  on  the  traces  of  resemblance  displayed  id  the  Pyrenneea, 
the  Alps,  the  Andes,  and  Himalaya,  in  their  highest  anm- 
mits,  and  the  mean  elevation  of  tbe  chain  (two  parlicnlan  ao  . 
often  confounded),  my  researches  on  the  mountains  of  India.. 
•    (jIm.  dt  CUmc  cf  de  Pkytiqut,  1816,  t  iii,  p.  310.) 
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second,  the  Cordillera  of  Chiqaitos  a;nd  of  the 
sources  of  the  Guapore,  is  very  rich  ia  goU, 
and  wideos  toward  the  East,  in  Brazil,  into 
TSfit  tabie-lands,  of  a  mild  and  temperate  cli- 
mate. Between  these  two  transverse  chains 
contiguous  to  the  Andes,  an  isolated  group  <^ 
granitic  raountuos  is  found,  from  3°  to  7°  of 
North  la^nde  ;  which  runs  equally  in  a  direc- 
tion parallel  to  the  Equator,  but,  not  pas^g 
the  meridian  of  71^*,  terminates  abruptly  to- 
ward the  West,  and  is  not  united  to  the 
Andes  of  New  Grenada.  These  three  trans- 
verse chains  have  no  active  volcanoes  ;  we  are 
ignwaot  whether  the  southernmost,  like  the  two 
others,  be  destitute  of  trachytes  or  trap  por- 
phyry. None  of  their  summits  enter  the  limit 
oi  perpetual  snows  ;  and  the  mean  height  of  the 
CordiUeia  of  La  Parim^  and  of  the  littwal  . 
chiun  of  Caraocas,  does  not  reach  six  hundred 
tiHses,  though  some  summits  rise  fourteen  hun- 
dred toises  above  the  level  of  the  sea*}-.  The 
ttiree  transverse  chuns  arc  separated  by  plains 
entirely  closed  toward  the  West,  and  open  to- 

*  The  lopgitnde  of  Porto-Ctbello  ia  70'  ZT  3"  Wt»t  of 
Pam. 

t  W0  do  not  reckon  here,  u  belon|fiiig  lo  the  chain  of 
the  coast,  the  Nerados  and  Paramoa  of  Mcrida  and  of 
Tnoillo,  which  ara  a  prok»gatioii  of  tlie  Àndea  of  New 
Gtenada.  The  chain  of  Canoeaa  be^iiu  oaly  to  the  East 
«r71' (^longitude. 
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ward  tfae  East  imd  Sonlii-East.  When  ire  re- 
flect oQ  their  small  elevatknis  aboire  the  sur&ce 
of  tfae  ocean,  we  are  tempted  to  consider  them 
as  golfii  stretching  ia  liie  direction  o(  the  cur- 
rent of  rotation.  If,  from  the  eSect  of  some 
peculiar  attraction,  the  waters  of  the  Atlantic 
were  to  rise  fifty  toises  at  the  mooth  of  the 
Oroonoico,  and  two  hundred  toises  at  the  moutii 
of  the  AmaEOD,  the  great  tide  woold  cover  more 
than  half  of  Sonth  America.  The  eastern  de- 
cfivity,  or  the  foot  of  the  Andes,  now  nx  hun- 
dred leagues  (hstant  from  the  coast  of  Brazil, 
wmild  become  a  shore  bmten  by  the  waves. 
Hiis  consideration  is  the  rendt  of  a  barometric 
measurement,  t^en  in  the  province  of  Jaen  de 
Bracamoros,  where  tte  Amazon  issnes  oat  from 
tfae  Cordilleras.  I  found  the  mnm  height  of  this 
immense  river*  only  a  hundred  and  ninety- 
lonr  toises  above  the  ]iKsent  lewl  of  the  At- 
lantic, lite  intermediate  pkkn  however,  co- 
vered with  forests,  are  still  five  times  higher 
Uian  the  Pamptu  of  Bnenos  Ayrei,  and  the 
LlânoB  of  Caraooas  imd  the  Meta,  covered  with 
gramina. 

^ose  Llanos,  which  form  tfae  basin  of  tfae 
Oroonoko,  and  which  we  crossed  twice  in  one 
year,  in  the  months  of  March  and  July,  com- 

•  In  ttw  iMkD^e  of  »•  91'  «"  8oaA,  md  It/upVai» 
80°  56' 87"  West. 
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muiûcMbe  wiUi  the  basin  of  the  Amazoa  and  ibe  ^ 
Rio  Negro,  bounded  oa  one  aide  by  the  Cor- 
dillera of  Chiquitos»  and  on  the  other  by  the 
momtfÙQS  of  Paaime.  The  opeaing,  wlàch  re- 
snaÏDs  betweea  these  last  and  the  Andes  of  New 
Ciranada,  occasioas  tfaie  commooioation.  The 
aspect  of  the  land  here  remiads  us,  bat  on  a 
much  larger  scale,  of  the  plaus  of  Lombardy, 
whidi  also  are  raised  only  fifty  or  «xty  «aises 
^Jbave  the  level  of  the  ocean  *  ;  and  are  (Reeled 
first,  froan  La  Brenta  to  Turk,  East  and  West  ; 
aD<t  then,  from  T^n  to  Coni,  North  «ad  South. 
If  we  «ra«  aMhorized  from  otiwr  getdogical 
fiKtB,  to  regard  the  three  great  plains  of  the 
Lower  Oionooko,  tfae  AmazoB,  and  the  Rio  de 
la  Plata,  as  the  banns  of  andent  lakes -f-,  we 
diould  imagine  we  perceived  in  the  plains  of 

*  Mr.  Orimi  IôikhI  Ihe  sorhce  of  the  boUnicri  gwden  of 
dw  ooRegc  «f  Bven,  at  fttilan,  m^  Sèl  toÙM,  a«d  tUt  «f 
tbe  gr«at  sqnara  of  P«ri«  ealy  43'&  ibovfi  tbe  oaoBts.  Bat 
tlie  )evel  of  1ak«  Mtig^ore,  on  Ifae  northern  aide  of  the  plaiii, 
is  100  toisea  higfa  ;  and  Turin  (at  ibe  hall  of  tho  Academy). 
at  lbs  %esterb  exlfemily  of  the  plain,  is,  according  lo  Mr. 
DuoTOc,  IM  toian  abete  tfae  level  of  the  Adriatie. 

t  !■  6tbMia  Ad  gKKt  itep^  betveen  the  Itliscli  and 
tb«  Ohy,  eapeaalljr  that  of  Banhfe,  fiill  of  «alt  lahw 
O'ohAb^/,  Tchanj,  Karaaouk,  and  TopolQOjr),  appear  to 
hare  been,  according  to  the  Chinese  traditiona,  eren  within 
kiitorical  times,  an  inland  sea.  See  the  learned  researches 
«f  Mr.  Jidm  VM  XlfljmiM,  Mwg.  Bmyctopidifm,  Stfttr^re 
1817,  p.  134. 
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the  Rio  Vichada  aud  ibe  Meta,  a  ohannel,  bjr 
which  the  waters  of  the  superior  lake,  those  of 
the  plains  of  the  Amazon,  forced  their  wwf 
toward  the  inferior  basin,  that  of  the  Llanos  o 
Caraccas,  separating  the  Cordillera  of  La  P». 
rime  from  that  of  the  Andes.  This  chamtel  is 
a  kind  of  land-strait  •.  The  ground,  perfectly 
level,  between  the  Guaviare,  the  Meta,  and  the 
.Apnre,  displays  no  vestige  of  a  violent  irrup- 
'  tion  of  the  waters  ;  but  on  the  edge  of  the  Cor- 
dillera of  Parime,  between  the  latitudes  of  4** 
and  7°,  the  Oroonoko,  which  flows  in  a  western 
direction  from  it's  source  to  the  mouth  of  the 
-Guaviare,  has  forced  it's  way  through  the  rocks, 
directing  it's  course  from  South  to  North.  AH 
«the  gr^t  cataracts,  as  we  shall  soon  see,  are 
placed  in  this  interval.  When  the  river  has 
reached  the  mouth  of  the  Apure  in  that  very 
low  ground,  where  the  slope  toward  the  North 
is  met  by  the  counterslope  toward  the  Soutfa- 
East,  that  is  to  say,  by  the  tahis  of  the  plains, 
which  rise  imperceptibly  toward  the  mountains 
of  Caraceas,  the  river  turns  anew,  and  flows 
toward  the  East.  It  appeared  to  me,  that  it 
was  proper  already  to  fix  the  attention  c^  the 
reader  on  these  singular  inflexions  of  the  Oroo- 
noko,  because,  belon^ng  at  once  to  two  baûns, 

*  AndrtQuj,  Voyagt  à  FEatouchure  it  la  Mer-N<nrt,  1818, 

p.  37,S4,ukI  an. 
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it>  course  marks  in  some  sort,  even  on  the  most 
Imperfect  maps,  the  direction  of  that  part  of  the 
plains,  which  are  interposed  between  New  Gre- 
nada, and  the  western  border  of  the  mounting 
of  Parime. 

The  L/attos  or  steppes  of  the  Lower  Oroonoko 
and  of  the  Meta,  like  the  deserts  of  AMca,  bear 
different  names  in  different  parts.  From  the 
mouths  of  the  Dragon,  the  Llanos  of  Cumana, 
of  Barcelona,  and  of  Caraccas  or  Venezuela  *, 
follow  ifrom  East  to  West.  Where  the  steppes 
turn  toward  the  iSouth  and  the  South-Sontb- 
West,  from  the  latitude  of  8°,  between  the  me- 
ridians of  70°  and  73°,  we  6nd,  from  North  to 
South,  the  Llanos  of  Vannas,  Casanare,  the 
Meta,  Guaviare,  Caguan,  and  Caqneta-f-.    The 

*  The  rdlowiog  are  nAdimtioiu  of  tbeie  tfaree  great  Utmot, 
u  I  marked  them  down  on  the  spot  The  Uauit  of  Cnmaiia 
and  New  Andaliuia  include  those  of  Hitarin  aad  Terecen, 
of  Amana,  Onanipa,  Jonoro,  and  Cari,  The  Hanoi  of  Nacva 
fiareelona  comprise  those  of  Angua,  Pariagnan,  and  Villa 
del  Pao,  We  distiofuish  in  tbe  IJa»o»  of  Caraccas  those  of 
Chagaaramas,  Uritncu,  Calabozo  or  Guarioo,  La  Portvfuaesa, 
San  Carlos,  and  Aranre. 

f  The  inhabitants  of  these  plains  distînguiah  as  suMmtioiu, 
flrom  the  Rio  Portagaesa  to  Caqaela,  the  Llano»  of  Guanare, 
Bocono,  Notrias  or  the  Apure,  Palmerito  near  Qoiotero, 
Goardalito  and  Araaca,  the  Hota,  Apîajr  near  the  port  of 
Pachaqaiai'o^  Vichada.  Gnaviare,  Arriari,  Inirida,  the  Bio 
Hadia,  aod  Cagnan.  The  limits  between  the  savanDahs  and 
the  tbrests,  id  the  plaios  that  extend  from  the  sources  of  the 
Bm»  Negro  to  Patumsyo,  «re  not  lufficaeatly  knowii.      . 
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phins  of  Vfu-uas  affi>rd  smoe  feeble  mo&wiieate 
of  theHidusU7of  anMioD^  that  has  disa^ieared. 
Between  Myagual  and  the  ,CaiK>  de  la  Hadia, 
we  find  some  real  tumttUf  called  id  the  country 
the  SeriUos  de  îos  Indios,  They  are  hillocks  in 
the  shape  of  cones,  formed  of  earth  by  tlie  hands 
of  men,  and  prd>ably  «trnt^n  bones,  like  tbe 
iumvU  m  the  steppes  vS  Asia.  A  tine  road  is 
also  discoveiied  near  Hato  de  la  Calzada,  be- 
tween Vuinas  and  Canagua,  five  leagiM»  fong, 
made  before  the  con<|uett,  in  the  mmt  remotB 
times,  by  tbe  natÎTes.  It  is  a  causeway  «f  earth 
fifteen  feet  hi^  crossing  a  plain  often  avtr- 
flowed*.  IMd  natkws  fiirther  adTanced  m 
civiliz^ion  deaoeod  tmra.  tite  moantaim  of 
Traxillo  and  Merid^  toward  tbe  plains  oi  die 
Rio  Apure  ?  The  Indians,  whom  we  now  find 
between  this  river  and  the  Meùi,  are  in  too 
rude  a  stat^  to  think  of  makii^  roads  or  raising 

I  calculated  tbo  area  of  tliete  LhuMS  frsm 
the  C^uela  to  the  Apure,  and  from  the  Apore 
to  the  Delta  of  the  Oroonoko,  and  found  it 
seventeen  thousand  square  leagues  of  twenty  to 
a  dej^-ee.  The  part  running  from  North  to 
South  is  almost  double  that  which  stretcfaas 
fitwi  East  to  West,  between  tfce  Ixrtrer  Oroo- 
noko and  the  littoral  ch^  of  Caraccas.    Ilie 

*  yiage  de  yarimu  «  Stata-Ft,  hy  Mr.  Fahcioi.  (MS.) 
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Pampas  on  the  North  and  Nortli-West  of  Bue- 
nos Ayres,  between  this  city  and  Cordova, 
Jujuy,  and  the  Tttcoman,  are  of  nearly  the  same 
extent  as  the  Lianos  ;  but  the  Pampas  stretch 
sliU  feirther  oo  few  the  kngth  of  18°  toward  the 
South  ;  and  the  land  tbey  occupy  is  so  vast,  that 
they  prodace  p^m-trees  m  one  of  their  extremi- 
ties, while  the  other,  eqnally  low  and  level,  is 
covered  with  eternal  frost. 

The  Llanos  of  America,  where  they  extend  in 
the  direction  of  a  parallel  to  llie  equator,  are 
four  times  naircwer  than  the  great  desert  of 
Africa.  This  circumstance  is  very  important  in 
a  r^;îon,  where  the  winds  constantly  blow  from 
East  to  West.  The  ferther  the  plains  stretch  in 
this  direction,  the  more  ardent  is  thàr  climate. 
The  ^eat  ocean  cf  sand  in  Africa  communicates 
1^  Yemen  *  wiUi  Gedrosia  and  Beelochistan^  as 

*  W«  caanot  be  Mi^riaetl,  diat  At  Arabic  abotdcl  be 
riober  tlna  «nf  otber  bngnge  of  die  East  m  -wtait  eipiw- 
•iog  the  idea»  ef  draeit,  trniiibafaited  {IIudi,  aad  j^aiae 
corered  with  gnunina.  I  coald  give  a  list  of  tbir^-five  of 
theae  wordi,  which  the  Arabisa  antbora  employ,  wilboat 
idnja  diitJDgaîshiBg  them  by  ifae  gradatioDs,  tiiat  each 
aepantfl  word  ex'preuee.  MahM  and  kaéi  indicate  in  pre 
feresce,  plain* ;  bahuh,  a  table-land;  iafr,  nùifàr,  mUt, 
maik,  and  Aaimcer,  a  n^ad  deaert,  eovcrad  with  aand  and 
gravel  ;  tmi^,  a  ateppe.  ZeAra  ueana  at  once  a  naked 
deaertandaaaTkBDdi.  ne  word  ifc^pe,  or  if^,  bRnnian, 
and  Dot  Tatarias,  In  tbe  Tnrco-tatar  dialect,  a  heatti  is 
called  tola  or  ttcM.    The  word  gob',  of  which  Eoropeam 
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fer  as  the  riglit  bank  of  the  Indus  ;  and  it  Is 
fi'om  the  efiect  of  winds,  that  have  paœed  over 
the  deserts  situate  to  the  East,  that  the  httle 
basin  of  the  Red  Sea,  surrounded  by  pl^ns, 
which  send  forth  from  all  sides  radiant  caloric, 
is  one  of  the  hottest  regions  of  the  Globe.  The 
unfortunate  Captain  Tuckey  *  relates,  that  the 
centigrade  thermometer  keeps  there  generally  ia 
the  night  at  34",  and  by  day  from  40°  to  44°. 
'  We  shall  soon  see,  that  even  in  the  westernmost 
part  of  the  steppes  of  Caraccas,  we  seldom  found 
the  temperature  of  the  air,  in  the  shade,  and 
remote  from  the  Sun,  above  37°. 

These  physical  considerations  on  the'  steppes 
of  the  New  World  are  linked  mth  others,  more 
highly  interesting  because  they  are  oounected 
with  the  hihtory  of  our  species.  The  great  sea 
of  sand  in  Africa,  the  deserts  without  water,  are 
frequented  only  by  caravans,  that  take  fifty  days 
to  traverse  them  -f:  Separating  the  nations  of 
Negro  race  from  those  of  the  Moorish  and  Beri- 
.  ber  X  the  Sahara  is  inhabited  only  in  the  Oases. 

bftve  made  b;  coiraption  cobi,  sigoifies  id  the  Miu^kI  longoe 
a  naked  desert.  It  U  etiniTalent  to  tbe  $cia-tno  or  Uum-iai  of 
the  CbinoM.  A  iteppt,  or  plain  covered  with  berbi,  ■•  is 
MiiDga],  latdoi;  ia  CtnaoÊC,  koumg. 

*  Exped.  to  explore  tha  Rirer  Zura,  1818,  Intiod.  p.  li. 

t  Thia  U  the  maxtuno»  of  the  lime,  aoowding  to  Bfitfor 
Bemiell  (Trarels  of  Mungo  Park,  vol.  ii«  p.  35a). 

t  Tbt  ShiUia.  and  the  Kabjlai.  ^  , 
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It  aflbrds  pasturage  only  in  the  eastern  part, 
where,  from  the  effect  of  the  trade-winds,  the 
layer  of  sand  is  less  thick,  so  that  the  springs  can 
appear  at  the  surface  of  the  earth.  In  America, 
the  steppes,  less  vast,  less  scorching,  ferlifized 
by  fine  rivers,  present  fewer  obstacles  to  the  in- 
tercoorse  of  notions.  The  Llanos  separate  Uie 
chain  of  the  coast  of  Caraccaé  and  of  the  Andes 
of  New  Grenada  from  the  reg^mi  of  forests  ; 
from  that  Hylœa  *  of  the  Oroonoko,  which,  from 
the  first  discovery  of  America,  has  been  inhabited 
by  nations  more  rnde,  and  fiulher  removed 
from  civilizaUon,  than  the  iohabitanta  of  the 
coast,  and  still  more  than  the  mountûnéers  of 
'  the  Cordilleras.  The  steppes  however  weea  no 
mcwe  heretofore  the  rampart  of  civilization,  than 
they  are  now  the  rampart  of  the  liberty  of  the 
hordes  that  live  in  the  forests.  They  have  not 
hindered  the  nations*^  the  Lower  Oroonoko  from 
going  up  the  little  rivers,  and  making  incorstoas 
on  the  North  and  the  West.  If,  according  to 
the  various  distribution  of  animals  on  Uie  Globe, 
die  pastoral  life  could  have  «dated  in  the  New 
World  ;  if,  before  t^e  arrival  <^  the  ^>àniard8, 
the  Utmos  and  the  Pampas  bad  been  filled  with 
those  numerous  herds  of  cows  and  bones,  Uiat 
graze  there  ;  Columbus  would  have  found  the 
human  race  in  a  state  quite  ^fferrait.    Pastoral 

■  t\^.  Htroi.  Hep.  (Ed.  Sckmcigk.,  voCii,  p.  967.) 
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natâouH,  Kvi^  oa  miflt  and  cfaaese,  real  tumiades^ 
would  have  spread  themselvea  over  those  vast 
phuns,  whidi  ccmimuiûcate  with  each  otiwr/ 
They  would  have  been  seen  at  the  period  of 
greal  droughts,  and  even  at  that  oi  inundatiotu» 
fighting  for  the  possession  of  pastares  ;  subju- 
gating aoe  another  mutually  i  and,  united  by 
the  cDDunon  Xis  of  manners^  kmgnage,  and 
wonh^  ràe  to  that  state  of  denùâvilization, 
which  we  (^aerve  with  surprise  in  the  natijoos  of 
the  Mungal  and  Tatar  race.  Ametica  would 
then,  Uoe  the  t^ntra  of  Ââia,  hure  had  it's  coa- 
quo'orfl  ;  who,  aacendiog  from  the- plains  to  the 
tablelands  of  the  Cordilleras,  and  abandoning  a 
wandnmgMe,  would  have  subdued  the  civiliaed 
nations  of  Peru  and  New  Grmada  ;  overturned 
tb»  throne  of  the  Incas,  and  of  the  Zaque  *,  and 
sidstitated  for  the  dei^tism,  which  ts:  the  fruit  id 
tlwocracT',  that  despotism  whioh  arœes  from  the 
patriarchal  government  of  a  pastoral  people. 
In  the  New  World  the  human  race  has  not  ex- 
pirienced  these  great  moral  and  polideal  changes.; 
bceause  the  steppes,  though  more  fertile  thatt 
those  of  Asia,  haare  Demainfid  witboot  herds  ;  be- 
came none  of  thfi  ammals,  that  fhmish  milk  in 
abuadanee,  ace  imtives  of  the  pbau  of  South 

*  TbK  laque  vaa  the  secular  chief  orCuDdinunarca.  His 
power  wu  ahared  with  the  high  priest  (Lama)  of  Iraca.  See 
my  Rnherchu  tur  Iti  Monunientt  da  Ammcani  (ed.  in  ftlk», 
p.  249  ;  and   Eng.  traml.  vol  ii,  or  lir  of  die  preMnt  voric» 
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Amenca  ;  and  because,  in  the  pngreaun^  jm- 
felcUng  «f  Ameriean  civilisatioa,  the  mterme- 
(&rte  link  is  wasting,  Uutt  eoiuwefts  the  buntsi^ 
wiA  ^e  agriettltural  nations. 

I  havethoi^^ht  proper  to  brmg  together  theie 
general  QOtioas  <m  the  plainB  of  the  nev  conti- 
nent, and  the  coBtrast  they  exhibit  with  the 
deswte  of  Africa  and  tiie  fertile  steppe»  of  Asia, 
IB  order  «o  give  some  interest  to  the  Barrative 
of  a  joura^  across  lands  of  so  nwaotonoas  an 
a^>ect.  Haring  now  accomplisbed  tbis  task,  I 
shall  trace  the  road  we  IMIowed  from  the  toI'^ 
canic  momrt^ns  of  Parapwa,  and  the  nopthem 
side  ei  die  L^os,  to  the  banks  of  the  Apure  ia 
the  [HOTiace  of  Vtuinasi 

After  having  passed  two  nights  on  bons^Mck  ; 
aad  sought  in  vain  hj  day  for  some  shelter  from, 
the  ardor  of  the  Smtj  beneath  the  tofts  of  the 
nniriohi  paltai-trees  ;  we  arrived'  he^yn  night  at 
the  Httle  fivm  <^  the  AlUgator  fBl  Cabman), 
called  also  La  Chiadak^e.  It  w»s  a  hob»  tU 
gaiuMfo,  that  is  to  say,  a  soUfiary  house  in  the 
stappes,  surrounded  by  a  few  SQUiJt  hats,  oovered 
wi^  reeds  and  skins.  The  cattle,  oxen,  horses^ 
and  mates,  are  not  penned,  bnt  wander  frc^y 
over  an  extent  of  several  square  leagues.  Tbm 
is  nowhere  ai^  enclosure  ;  men  naked  to  the 
wvùst,  and  armed  ^h  a  lance,  ride  over  tiie 
aavaiiBahs,  K»  bwpect  the  ammate,  bring  back 
those  thM'wander  too  fttrfitm  the  paBtvres  of 
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the  &rm>  and  mark  mth  a  hot  iron  all  that  âo 
not  already  bear  the  mark  (^  the  proprietor. 
These  Mulattoes,  who  are  knovn  by  the  oame 
of  Peones  Llaneros,  are  partly  freed  men  and 
partly  slaves.  There  does  not  exist  a  race  more 
constantly  exposed  to  the  devouring  heat  of  the 
ttxipical  Swi.  Their  food  is  meat  dried  in  the 
ur>  and  a  little  salted  ;  and  of  this  even  their 
bones  sometimes  eat.  Always  in  the  saddle, 
they  fancy  they  cannot  mtdke  the  slightest  <!X- 
cursioD  on  foot.  We  found  an  old  Negro  slave, 
who  governed  the  &nn  in  the  absence  of  his 
master.  He  told  us  c^  herds  crauposed  of 
several  thousand  cows,  that  were  grazing  in  the 
steppes,  yet  we  asked  in  vûn  for  a  bowl  of  miUt. 
We  were  offered,  in  the  shell  of  the  tutumo,  a 
yellow,  mu<kly,  and  fetid  water,  drawn  from  a 
neighbouring  pool.  The  indolence  of  the  in- 
habitants of  the  Llanos  is  snch,  that  they  do  not 
(%  wdls,  though  they  know  that  almost  every 
where  at  t«i  feet  deep  fine  S{HingB  are  found  in 
a  stratum  of  congltHuerate,  or  red  sand-stone. 
After  having  ^ufiered  one  half  <»r  the  year  from 
tbe  effect  <Â  inundations,  they  patientfy  expose 
theaselyes,  during  the  other  half,  to  the  most 
painful  want  of  water.  The  old  Negro  advised 
us,  to  cover  the  cup  with  a  linen,  cloth,  and 
drink  as  through  a  filter,  that  we  might  not  be 
ineommodad  by  the  smell,  and  swallow  less  of 
Uie  fine  ydlowish  day  aa]q>«Dded  in  Ubit  m/uS*. 
,i-,  Google 
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We  did  not  then  ttdnk',  that  w«  should  afterward 
be  forced  during  whole  months  to  have  recourse 
to^this  expedient.  The  waters  of  the  Oroonoko. 
are  alike  loaded  with  earthy  parUclee  ;  they  are 
«Ten  fetid,  where  dead  bodies  of  aÛigators  are 
'  found  in  the  credis  lying  on  banks  of.  sand,  or 
half-buried  in  the  mud. 

Nd  sooner  were  our  instruments  unloaded, 
and  safely  placed,  than  our  mules  were  set  at 
liberty,  to  go,  as  they  say  here,  "  and  search  for 
water  in  the  savannah  *."  '  There  are  little  pool* 
round  the  form,  which  the  animals  find,  guided 
by  their  instinct,  by  the  view  of  some  scattered 
tufts  of  mauritla,  and  by  the  sensation  of  humid 
coolness,  caused  by  little  currents  of  eùr  amid 
an  atmosphere,  which  to  ns  spears  calm  and 
tranquil.  When  the  pools  of  water  are  far 
distant,  and  the  people  of  the  farm  are  too  lazy 
to  lead  the  cattle  to  these  natural  watering- 
places,  tbey  confine  them  during  five  or  six 
hours  in  a  very  hot  stable,  before  they  let  them 
loose.  Excess  of  thirst  then  augments  thûr 
sagacity,  sharpening  as  it  were  their -senses  and 
their  instinct.  No  sooner  is  the  stable  opened, 
than  you  see  the  horses  and  mules,  especially  the 
latter,  the  penetration  of  which  exceeds  the  in- 
telligence of  the  horses,  rush  into  the  savannahs. 
Thdr  tail  raised,  their  head  thrown  back,  they 
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run  agunst  the  wînd,  stopping  from  time  t9 
time  as  if  they  Were  exploring  space  ;  thejr  foUow 
less  the  impressions  of  sight  than  of  smell  ;  and 
at  length  announce  by  prolonged  ndgfaings, 
that  there  is  waïer  in  the  direction  of  their 
course.  All  these  movements  are  executed 
more  promptly,  and  with  readier  saccess,  by 
holies  born  in  the  Llanos,  and  which  have  koig 
enjoyed  their  liberty  in  wandering  btmpe,  thao 
by  those  that  come  from  the  coast,  and  descend 
from  domestic  horses.  In  aniimds  for  the  most 
part,  as  in  man,  the  quickness  of  the  senses  is 
diminished  by  long  subjection,  and  by  the  habits 
that  arise  from  stability  of  abode,  and  the  pro- 
gress of  Cultivation. 

We  followed  our  mules  in  search  of  one  of 
those  pools,  whence  the  muddy  wata  was 
drawn,  that  had  so  ill  quetiched  oar  thit^. 
We  were  covered  with  durt,  and  tanned  by  the 
sandy  wind,  which  burns  the  skin  still  more 
than  the  rays  of  tbe  Sun.  "We  longed  impa- 
tiently to  take  a  bath,  but  we  fotind  only  a  great 
reservoir  of  feculent  water,  surrounded  with 
^nï-treeS.  The  water  was  turbid,  though,  to 
our  great  astonishment,  a  little  cooler  than  ibe 
air.  Accustomed  during  onr  long  journey  to 
bathe  whenever  we  had  an  opportunity,  often 
several  times  in  the  same  day,  we  hastened  to 
plunge  into  the  pool.  We  had  scarcely  begun 
to  enjoy  the  coolness  of  the  bath,  when  a  noise. 
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irUtch  m  bftârd  on  the  opposite  bank,  nuLde  tis 
leave  the  water  precipitately.    It  was  an  alli- 

'  gator  plunging;  into  the  mud.  It  would  have 
be^  imprudait,to  pass  \be  night  in  this  marshy 
«pot 

We  were  only  at  the  distance  of  a  quarter  of 
s  league  ftora  the  farm,  yet  we  conUnued  walk- 
ing more  than  an  hour  without  reaching  it. 
We  perceived  too  late,  that  we  had  taken  a 
fake  direction.  Having  left  it  at  the  decline  of 
day,  before  the  stars  were  visible,  we  had  gone 
forward  in  Uie  plain  as  by  chance.  We  were, 
as  nBnal,  provided  with  a  comf^ss  ;  and  it  was 
even .  easy  for  us  to  steer  our  course  from  tfie 
position  of  Canopns  and  the  Sontfaem  Cross  ; 
bat  all  these  means  became  useless,  because  we 
were  .unceitûn  whether,  on  leaving  the  formi 
WQ  had  gone  toward  the  Ektat  or  the  South. 
We  attempted  to  return  to  the  spot  where  we 
had  Inthed,  and  we  again  walked  three  quarteis 
of  ua  hoar,  without  findiag  the  pool.  We  some- 
times taught  we  saw  fire  at  the  horizon  ;  but 
it  was  the  stars  that  were  rising,  and  of  whieh 
the  inage  was  enlai^;ed  by  the  vapours.  After 
having  wandered  a  long  time  in  the  savuinah, 
we  racotved  to  seat  onrsdves  beneath  the  trank 
of  a  palm-tree,  in.  a  spot  perfectly  dry,  sur- 
roanded  by  short  grass  ;  for  the  fear  of  water- 
serpeatB  is  always  greater  than  that  of  jaguars 
in  Buropeans  recently  disembarked.    We  could 
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not  flatter  ourselves,  that  our  guides,  of  vrham 
we  knew  the  insuperable  indolence,  would  come 
in  search  of  us  iu  the  savannah  before  they  had 
prepared  their  food,  and  finished  their  repast. 
In  proportion  to  the  uncertainty  of  our  situation, 
ve  were  agreeably  affected  by  hearing  from  afiu- 
the  sound  of  a  horse  advancing  toward  us. 
The  rider  was  an  Indian  armed  with  a  lance, 
who  had  just  made  the  rodeo,  or  round,  in  order 
to  collect  the  cattle  within  a  determinate  space 
of  ground.  The  sight  of  two  white  men,  who 
uid  they  had  lost  their  way,  led  him  'at  first  to 
suspect  some  trick.  We  found  it  difficult  to 
inspire  him  vntb  confidence  ;  he  at  last  con- 
sented to  guide  us  to  the  iarm  of  the  Ce^maXf 
but  without  slackening  the  gentle  trot  of  his 
horse.  Our  guides  assured  us,  that  "  they  had 
abrady  begun  to  be  uneasy  about  us  :"  and,  to 
justify  this  inquietude,  they  gave  a  long  enume- 
ration of  persons,  who,  having  lost  thenaeWes 
in  the  Llanos,  had  been  found  neariy  exhausted. 
It  may  be  supposed,  that  the  danger  is  imminent 
only  to  those,  who  lose  themselves  &r  fran  any 
habitation  ;  '  or  who,  having  been  stripped  by 
robbers,  whidi  has  happened  of  late  years,  have 
been  fastened  by  the  body  and  hands  to  the 
trunk  of  a  palm-tree. 

In  order  to  suffer  less  from  the  heat  of  the 
day,  we  set  off  at  two  in  the  morning,  with  the 
hope  of  reaching  Calabozo  foefmv  noon,  a  little 

CiqlllodtvGoOglC 


335 

bnt  very  commercial  town,  ^tuate  in  the  midst 
of  the  Llanos.  The  aspect  of  the  country  was 
still  the  same.  There  was  ao  mooDlight  ;  but 
ttaç  great  masses  of  n^uke,  that  decorate  the 
southern  sky,  eulighten,  as  they  set,  a  part  of 
the  terrestrial  horizon.  The  solemn  spectacle  of 
the  starry  rault,  which  displays  itself  in  it's 
immense  extent  ;  the  cool  breeze  which  blows 
over  the  plûn  during  the  night  ;  the  waving  . 
motionoftbe.grass,  wherever  it  has  attained  any 
"  height  ;  every  thing  recalled  to  our  minda  the 
snr&ce  of  the  ocean.  The  illusion  above  all 
augments,  and  we  are  never  weary  of  telling  it, 
when  thé  disk  of  the  Sun  shows  itself  at  the 
horizon,  repeats  it's  image  by  the  effects  of 
refraction,  and,  soon  losing  it*s  flattened  form, 
ascends  rapidly  and  straight  toward  the  zenith. 
Sunrise  too  in  the  pkuns  is  the  coolest  moment 
of  the  day  ;  but  this  bhange  of  temperature  does 
not  make  a  vny  lively  impression  on  thé  organs. 
We  did  not  find  the  thermometer  in  general 
sink  below  27*5°  •.;  wldle  near  AcapuLco,  at 
Mexico  -f-,  in  places  equally  low,  the  temperature 
at  noon  is  often  32°,  and  at  sunrise  only  17°  or 
18*.  The  level  surfitce  of  the  ground-  in  the 
Llanos,  which,  during  the  day,  is  never  in  the 

•  M*  Reaumur.         'J  '  \   -    ' 

t  Ob  tfaiB  extraordinary  pbeoomeDon,  contuU  my  Eitm  Pot., 
wi.  a,  p.  760. 
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shade,  absorbs  bo  much  heat,  that,  notwiUistaiui* 
ing  the  nocturnal  radiation  toward  a  sky  withoQt 
-  clouds,  the  earth  and  air  have  not  Ume  to  cool 
very  sensibly  from  midnight  to  sunrise.  At 
Calabozo  *,  the  heat  of  the  day,  in  the  month  ol 
March,  was  from  31°  to  325° ;  of  the  night, 
from  28°  to  29°.  The  mean  of  this  month, 
which  is  not  the  hottest  in  the  year,  appeared  to 
be  nearly  30'6°  ;  which  denotes  an  enornuras 
heat  for  a  country  situate  within  the  tro^cs^ 
where  the  days  are  almost  constantly  of  the 
same  duration  as  the  nights.    The  mean  teiii- 

*  Al  Calaboso,  in  tbe  shade,  and  very  far  frcMn  the  groand, 
orwftlls,  on  (he  lâlh  oTMarok  1800,  at  1"  Reaumur's  tbenn. 
WM  24'2°  ;  the  whale-bone  byg„  26°  :  at  seven  in  tbe  e.TenJog', 
lb,  25";  bjg.  35-2=':  at  12*  th,  23-2' ;  b.  35-4*.  ThelGUiof 
March,  at  17" ,  Ih.  2i-T  ;  h.  36'  :  af  23" ,  Ih.  242^  ;  h.  37'  : 
alO*,  tb.  23-8':  h.85*:  at  2',  th.  26";  h.  34-8":  at  4è", 
th.26&°;  b-SSV:  atT*,  tb.  24^;  b.  33'^.  TbeVJibot 
Marcb.»tl6*.lb.W*':b.W:  atUMb-Sa^';  h.a&V. 
The  18th  of  Marob,  »l  Î3'' ,  Ih.  23-a°  ;  b.  SO»  :  till  IV ,  «I 
nigbt,  not  a  variation  ofO'S^  io  the  two  iastramentsi  I  tbiok 
that  Hte  climate  of  Calabozo  ii  still  bolter  than  that  of  Cn- 
nana.  Having  engaged  Mr.  Rubio,  to  make  obatrv^tlonB  in 
Ibis  port  during  my  absence,  I  ara  enabled  to  ooidpare'lli» 
nma  days.  At  Cumana  Reaumni'i  therm,  k^  from  ttw 
16tb  to  tbe  18th  ofMarch,'  from  7"  In  the  momJiif  t«  11  iq 
the  eveoing,  between  20°  and  24°.  At  Calabozo,'130  league* 
diatant  from  tbe  eastern  coasts,  at  tbe  same  hours,  it  waa 
rrom23*  to  26°.  At  Cumana,  the  temperature  of  the  montl) 
or  March,  1800,  was  222'*  ;  at  Calabozo,  nearly  84-G^ 
RcauRi. 
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|i(ratiire  of  aie  hottest  month  at  Cairo  is  oitly 
39*9°  t  it  is  at  Madnu  31*8°  ;  and  «t  Abusbar> 
in  tiie  Persian  Gulf»  where  regular  f^^eervaljoni 
have  been  made,  it  is  34°  ;  but  the  laean  teinr 
peratare  of  the  whole  year  is  lower  at  Madras, 
and  at  Abiuhar,  than  at  Calabozo.  Although 
a  part  of  %ha  Llanos  ia  traversed,  like  tbp 
fertile  fiteppei  of  Iberia,  Iby  little  riyefs,  and 
banks  extremely  arid  are  surrounded  bylftpd 
that  is  Inundated  in  the  seasim  of  nuns,  the  air 
is  in  general  very  dry.  The  hygroojetflr  of 
Peine  •  kept  during  the  day  at  34°,  aod  by . 
nigbl  at  Sfr'. 

In  pr^wrtîpn  as  the  Sun  rose  toward  tht 
senith,  and  the  «arth  and  the  strata  of  superinf- 
eumbent  «r  fco(^  difierent  temperatures,  '  the 
phenotoenon  of  tnirage  displayed  itself  ^tb  it's 
numerous  modifications.  This  phepomenicm  is 
so  commpn  under  every  zon«,  that  I  menUon  it 
only  because  we  stopped  to  measure  with  8om0 
precision  the  breAdtb  of  the  aerial  interatioc 
between  the  horizon  and  the  suspended  ot^ecU 
There  was  constantly  suspension,  without  invert 
mm.  The  little  ourrents  of  air,  that,  swept  the 
svr&ce  of  the  aiûl,  bad  so  variable  a  temperature^ 
tlifit  inadrove  of  wild  oxen,  one  part  i4)pe«redwiUi 
ihe  kgs  raised  above  the  snr&oe  of  the  gixnnf^ 
wbile  Uk  other:  rested  on  it.    The  aerial  inter- 

•  Se«  above,  ct.  xv,  \y.  88  ofltiis  toi. 
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isUoe  was,  according  to  the  distance  of  the 
ammal,  ironi  three  to  four  minutes.  Where 
tttfte  of  mauriUa  palm-trees  were  found  nnited 
in  long;  stripes,  the  extremities  of  these  green 
stripœ  were  suspended  like  the  capes,  which 
were  for  so  long  a  time  the  object  of  my  obser- 
Tations  at  Cnmana  *.  A  well-informed  parson 
assured  tis,  that  he  had  seen,  betwera  CakUMzo 
and  Uritueu,  the  image  of  an  animal  inverted, 
without  there  being  any  direct  image.  Niebuhr 
teade  a  similar  observation  in  Arabia.  We 
-  several  times  thought  we  saw  at  the  horizon  the 
/figures  of  tumuli  and  towers,  that  disappeared 
by  intervals,  without  our  being  able  to  discern 
the  real  shape  of  the  objects.  They  were 
perhaps  hillocks,'  or  small  eminences,  placed 
beyond  the  ordinary  \isual  horizon.  I  shall  not 
mention  those  tracts  destitute  of  vegetation, 
which  appear  like  large  lakes  with  an  undulat- 
ing^ surfoce.  This  phenomenon,  the  most  an- 
ciently observed,  has  occasioned  the  tairage  to 
receive  in  Sanscrit  the  expressive  name  of  desire 
(thirst)  of  the  antelope.  We  admire  the  frequent 
allusions  in  the  Indian,  Persian,  and  Arzduc 
poets,  to  the  ma^cal  effects  of  terrestrial  reâac- 
tion.  It  was  scarcely  known  to  tiie  Greeks  aad 
RoiniuiB.  Proud  of  the  ridies  of  thàr  sal,  and 
the  liuld  temperature  of  the  air,  tiiey  wooM  bave 

*  âcs  vol  jii,  p.  £42—554. 
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felt  no  envy  of  this  poetry  of  the  desert.  It  waa 
boro  in  Asia.  The  oriental  poets  found  it's  sotm» 
in  the  nature  of  the  country  they  inhabited  ; 
they  were  inspired  by  the  aspect  of  those  vast 
flolitndes,  interposed  like  arms  of  the  sea  or 
gul&  between  lands  adorned  by  nature  with  her 
most  luxuriant  fertility. 

The  plain  assomes  at  sunrise  a  more  animated 
aspect.  The  eattle,  which  had  r^tosed  diiring- 
the  night  along  the  pools,  or  beneath  clumps  of 
murkhts  and  rhopalas,  were  now  assembled  in 
herds  ;  and  these  solitudes  became  peopled  with 
horses,  mules,  and  oxen,  that  livC'  here,  I  will 
not  say  as  wild,  but  as  free  animals,  without 
settled  habitations,  and  disdaining  the  cace  and 
the  protection  <^  man.  In  these  hot  cHmates, 
the  oxen,  though  of  Spanish  breed,  like  those  of 
the  cold  table-lands  of  Qaito,  are  of  a  much  , 
gentler  disposition.  A  traveller  runs  no  risk  of 
being  attacked  or'  pursued,  as  we  were  often  in 
our  excursions  on  the  back  of  the  Cordilleras, 
where  the  climate,  is  rude,  the  aspect  <rf  the 
country  more  wild,  ^d  food  less  abundant.  As 
we  approached  Calabozo,  we  saw  herds  ofT  roe- 
bucks browzing  peacefully  in  the  midst  of  horses 
and  oxen.  Th^  are  called  matacam  ;  their 
flesh  is  good  ;  they  are  a  liule  larger  than  our 
roes,  and  resemble  deer  with  a  very  sleek  skin  «f 
a  fown-coloj]r,  and  spotted  with  white.  Then* 
boms  appeared  to  mawith  single  spearg.    7%ey 
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iMd  little  fear  of  the  presence  of  man  ;  aad  in 
herds  <tf  thirty  or  forty  we  observed  several,  that 
were  entirely  white.  This  variety,  common 
enou^  among  the  lai^  Bt«g8  of  the  cold  cli- 
mat»  of  the  Andes,  aurprised  us  in  tbeee  low 
«nd  barmng  plûns.  I  have  since  learnt,  that 
even  the  jaguar  of  the  hot  re^ons  of  Paraguay 
smnetimes  affords  albino  varieties,  the  skin  of 
wluch  is  of  80  anifimn  a  whiteness,  that  the  spots 
or  rings  can  be  distinguished  only  in  the  sun- 
shine. The  number  of  matactmi,  or  little  deer  *, 
is  so  considerable  in  the  Llanos,  that  a  trade  •}-, 
might  be  carried  on  with  their  skins,  A  skiUul 
hunt«r  would  kill  mor^  thmi  twenty  a  day;  but 
the  indolence  of  the  inhabitants  is  such,  that 
oftcm  they  will  not  ^ve  themselves  the  trouble 
of  taking  the  skin.  Ilie  same  thing  happens  m 
the  cbace  of  the  jaguars,  or  great  American 
tigers,  the  skin  of  which  fetches  only  one  piastre 
in  the  steppes  of  Varinas,  while  at  Cadiz  it  costs 
fonrorfive. 

The  steppes  that  we  traversed  are  printHpf^lly 
oDvered  with  grasses  of  the  genera  killiogiai 
CBDclvui,  and  paspalnm  %.    At  ttus  seaeoni  ne^r 

*.  l^enodf  He  litrra  eatinte.  ■    '■•,  • 

■f*  This  tta^  w  earMil  on,  but  d»  a  very  iDn^niSt^ailt  éhU. 
M  Qm*n  tad  at  BvqaeaimetD. 

'  I  Kjtlingia  awnocephala,  k.  odonU,  c«ac)ffH  pH»».  villk 
leMciMimii,  .uiJropogoj)  plm^tm,  sunmm  «Kmrfdm»»  iMf . 
,i-,  Google 
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Calabozo  and  St.  Jerome  del  Hrital,  thne' 
grasses  scarcely  attaia'the  height  of  mne  or  ten 
inches.  Near  the  banks  of  the  Apure  and  the 
Portugaesa  they  rise  to  four  feet  in  height,  so 
that  the  jaguar  can  conceal  himself  among  then, 
to  s|Hiiig  upon  the  mules  and  borses  that  oroBi 
the  plain.  Mingled  with  these  gramina  some 
plants  of  the  dicotyledonous  class  are  found  ;  as 
tumeraa,  malvacese,  and,  what  is  very  remark- 
able, little  mimosas  *  with  irritable  leaves,  called 
by  the  Spaniards  darmiderai.  ,  l^iesame  breed 
of  cows,  which  &tt«i  in  Spain  on  stunfoin  and 
clover,  have  found  excellent  nouii^mient  in  the 
herbaceous  sensitive  plants,  llie  pastures  where 
'  these  sensitives  particularly  abound  are  sold 
dearer  than  others.  To  the  East,  in  the  Llano» 
of  Can  and  Barcelona,  the  cypura  and  the  cr&< 
niolariaf-,  the  beautiful  white  fiower  of  which  is 
from  six  to  eight  inches  long,  rise  solitarily  amid 
the  gramina.  The  pastures  are  richer  not  «oly 
around  the  rivers  subject  to  inundations,  bat 
also  wherever  the  trunks  of  palm-trees  are  nearer 
each  other.  Jha  least  fertile  spots  ak«  tbose 
destitute  of  trees;  and  attempts  to  cultivate 
them  would  be  nearly  fruitless.    We  cannot  at- 

nptmt,  pMpalom  teptattachyum,  p.  coqjugatain,  aristida  recur- 
vata.     See  our  Aim.  Genera  et  Specie»,  vol.  i,  p.  84—143. 

*  Tarnera  guj^anensia,  mimosa  pigra,  m.  donâetu. 

-f-  Cypura  gimÙMo,  craivplarHi  aooaa  (the  tcortonera.of 
ibeoatires). 
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tribute  this  difference  to  the  sbelferafibrded  by 
the  palm-trees,  in  preventing  the  solar  rays  from 
drying'  and  burning  up  the  soil.  I  hare  seen,  it 
is  true,  trees  of  this  &niily  in  the  forests  of  the 
Oroon<^o  spreading  a  tufted  fDliage  ;  but  we 
cannot  boast  of  the  shade  t^  the  palm-tree  o£ 
the  Llanos,  the  paima  de  cobija*,  wliich  has 
bat  a  few  folded  and  palmate  leares,  like  those 
of  the  chamerops,  and  of  which  the  lowermost 
we  constantly  withered.  We  w«*  sur|lrised  ti> 
see,  that  almost  all  these  tranks  of  the  corypha 
were  nearly  of  the  same  ûze.  They  were  from 
twenty  to  twenty-four  feet  high,  and  from  eight 
to  ten  inches  diameter  at  the  foot.  Nature  has 
produced  few  species  of  pahn-trees  in  such  pro- 
'  digious  numbers.  Amid  thousands  of  trunks 
loaded  with  fruit  of  the  shape  of  an  olive,  we 
found  about  one  hundredth  part  without  fruit. 
Are  there  some  trees  with  flowers  purely 
monœcious,  mingled  with  others  furnished  with 
hermaphrodite  flowers  ? 

The  Llaneros,  or  inhabitants  of  the  plains, 
beUeve  that  all  these  trees,  though  so  low^  are 
many  centuries  old.  Their  growth  is  almost 
imperceptible,'  being  scarcely  to  be  noticed  in 
the  lapse  of  twenty  or  thirty  years.  The  wood- 
of  the  palma  de  cob^a  h  excellent  for  building. 


•  Boqfing  (or  covering)  paim-tm  :  coryphi  ttvtarmm.     See 
aboTV,  p.  1B6. 
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It  is  BO  bard,  that  it  is  difficult  to  drive  a  nail 
into  it.  The  leaves  folded  like  a  fan  are  em- 
ployed to  oover.the  roofe  of  the  huts  scattered 
through  the  Llanos  ;  and  these  roofs  last  more 
than  twenty  years.  The  leaves  are  fixed  by 
bending  the  extremity  of  the  footstalks,  which 
have  been  beaten  beforehand  betwe^  two 
stones,  so  that  they  may  bend  without  breaking. 
Beside  the  solitary  trunks  of  this  palm-tnee* 
we  find  dispersed  here  and  there  in  the  steppes 
a  few  clumps,  real  groves  (palmaresj^  in  which 
the  corypha  is  intermingled  mth  a  tree  of  the 
proteaceous  &mily,  called  chtparro  by  the  na- 
tives,  which  is  a  new  species  of  rfac^>ala*,  witli 
hard  atid  resonant  leaves.  The  lit^e  groves  of 
rhopala  are  called  chaparrates  ;  and  it  may  be 
sapposed,  that,  in  a  vast  plain,  where  only  two 
or  three  species  of  trees  are  to  be  found,  the 
chaparro,  which  affi>rds  shade,  is  considered  as 
a  highly  valuable  plant  The  corypha  spreads 
through  the  Llanos  of  Caraccaa  from  Mesa  de 
Peja  as  for  as  Guayaval;  ferther'  North  and 
North-West,  near  Guanare  and  San  Carlos,'  it's 
place  is  taken  -by  another  species  of  the  same 
genus,  with  leaves  alike  .palmate  but  lai^r.    It 

*  Nokr  the  embolhrion,  of  which  we  finiod  no  specirit  in 
the  New  Contineal.  The  embothrionu  are  refireiented  in 
AmericMi  TogeUtion  b}r  the  geoen  lomatia  Mid  oreooallii. 
See  our  Ifov.  Gtnera  tt  Sptcta,  to),  ii,  p.  164. 
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U  oaUed  the  palma  real  de  los  Lkmos  *.  OÙM 
palm-trees  rise  to  the  îSouth  of  Guayaval,  espe- 
dally  the  piritu  wità  pinnate -f-  leaves,  and  the 
marieM  (moricke),  celebrated  by  father  Gumtlla 
under  the  name  of  arb<d  de  la  vida  ^.  It  U  the 
sago-tree  of  America,  fumiddng^  "  vkhtm  «t 
amictwm^"  flonr,  wire,  and  tliread  to  weave 
faammoclu,  baskets,  nets,  and  clothing.  It's 
fi:nit,  of  the  form  of  the  cones  of  the  pine,  and 
covered  with  scales,  perfectly  resembles  those  of 
the  calamns  rotang.  It  has  somewhat  the  taste 
itf  the  apple.  When  arrived  at  it's  maturity,  it 
is  yellow  within  and  red  without.  The  aragnato 
monkeys  eat  it  with  aridity  ;  and  the  nation  of 
Guaraoonoes,  whose  whole  existence,  it  may  be 
saâd,  is  closely  linked  with  that  of  the  mtuichi 
palm-tree,  draw  from  it ,  a  fermented  liquor, 
slightly  acid,  and  extremely  refreshing.  This 
palm-4ree,  with  lai^  shining  leaves,  folded  like 
a  fim,  preserves  a  beautjiul  verdure  at  the 
period  of  the  greatest  drought.  It's  sight  alone 
produoes  an  agreeable  sensatùm  of  oodness,  and 

«nil  pslm-tneortke plnDiMoattmtfaeoaafiHiQdfMlirilk 
(^  fulma  not  at  C*mxm  toi  ^  Cnnvfo  with  pmaMt»  learaa. 
Nn.  Ge*.,  p.  30S. 

f  Perh^  an  aiphânt b. 

}  Haricbe,  or  qoHere,  manritk  Sexnou.  Sm  abore, 
chftp.  ix,  vol.  iii,  p.  Sll.  CGvnnOa  Ornocv  Ubuirado,  174fi, 
*ol.  i,  p.  lea— 172.    Gih,  Stom  émtr.,  toI.  i,  p.  IM. 

S  Plinj,  lib.  wi,  o.  Tii. 
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thé  muricM,  Idaded  'with  scaly  fruit,  caatraaisr 
singularly  with  the  mouraftil  aspect  of  thè  palma 
de  ûobija,  the  foliage  of  which  is  always  gfayy 
and  covered  with  dost.  The  Uaneros  believe, 
that  the  former  attracts  the  vapours  in  the  air*  ; 
ftod  that  fttf  this  reoMo,  water  is  «mstuitly  found 
at  it's  foot,  when  dug  for  to  a  certain  depth. 
The  effect  is  confounded  with  the  cause.  The 
muricfU  grows  best  in  moist  places  ;  and  it  nia;f- 
nther  be  said,  that  the  water  attracts  the  tree. 
Hie  natives  of  the  Oroonoko,  by  analogous  rea- 
soning, admit,  that  the  great  serpents  contribtite 
to  preserve  humidity  in  a  canton.  "  Yon  wouM 
look  in  viun  for  water-serpents,"  said  an  old 
Indian  <rf  Javita  to  us  gravely,  "  where  there 
are  no  marshes  t  because  the  water  collects  no 
more,  when  you  imprudeotty  kiU  the  serpents 
that  attract  it." 

We  suffered  greatly  from  the  heat  iu  crossing 
the  Mesa  de  Calabozo.  The  temperature  of  the 
air  augmented  sensibty  every  time  than  tbe  wind 
began  to  Mow.  The  air  wm  loaded  i^th  dost  ; 
ami  during  these  gusts  the  therraometer  rose  to 
40*  or  41*.  We  went  slowly  forward»  for  it 
would  have  been  dangerooB  to  leave  rtie  mulea 
that  carried  our  insu^ments.    Our  guides  ad- 

*  If  the  head -of  (he  maricbi  were  better  farni^d  vith 
leaves  than  it  generallj  is,  we  might  perhaps  admit,  that  the 
soil  ronnd  the  tree  preserves  it'a  hamidily  (rom  the  influence 
«fiVsshade. 
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vised  ûs  to  fill  our  hats  with  the  leaves  of  tbe 
rfaopala,  to  diminish  the  action  of  the  solar  rays 
on  the  hair  and  the  crown  of  tbe  head.  We 
found  relief  from  this  expedient,  which  seemed 
to  us  particularly  excellent,  when  we  coidd  [«»- 
cure  tbe  leaves  of  tbe  pothos  or  some  other 
aroidea. 

*  It  is  impossible  to  cross  these  burning  plains, 
without  inquiring  whether  they  have  alway» 
been  in  the  same  state  ;  or  whether  they  have 
been  stripped  of  thâr  vegetation  by  some  revo- 
lution of  nature.  Tbe  stratum  of  mould  now 
found  on  them  is  in  feet  very  thin.  The  natives 
believe^  that  the  palmares  and  the  ckaparales 
(the  little  groves  of  palm-trees  and  rhopala)  were 
more  frequent  and  more  extenûve  before  the 
arrival  of  the  Spaniards:  Since. tbe  Llanos  have 
been  inhabited  and  peopled  witb  cattle  become 
wild,  the  savannah  is  often  set  on  fire,  in  order 
to  meliorate  the  pasturage.  Groups  of  scattered 
trees  are  acddentaUy  destroyed  with  the  g»- 
Biina.  The  plains  were  no  doubt  less  bare  in  the 
fifteenth  century,  than  they  now  are  ;  yet  the 
first  ConquistMlorèa,  who  came  from  Coro,  de- 
scribed them  thçn  as  savannahs,  where  nothing 
could  be  perceived  but  the  sky  and  the  tur^ 
wUch  were  generally  destitute  of  trees,  and  dif- 
ficult to  traverse  on  account  of  the  reverbera- 
Uon  frvm  the  soil.  Why  does  not  the  gnat 
forest  of  the  Oroonoko  extend  to  the  Nortb,  on 
.  ,i  :,  Google 
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the  left,  bank  of  that  river?  ^Vliy  does  it  not. 
fill  that  vast  space,  that  reaches  as  far  as  the 
Cordillera  of  the  coast,  and  which  is  fertilized 
by  numerous  rivers?  This  question  is  connected 
with  all  that  relates  to  Ae  history  of  oiir  planet. 
If,  indulging  in  geological  reveries,  we  suppose, 
that  the  steppes  of  America,  and  the  desert  of 
Sahara,  have  been  stripped  of  their  vegetation 
by  an  irruption  of  the  ocean  ;  or  that  they 
formed  originally  the  bottcmi  of  an  inland  lake  ; 
we  may  concave,,  that  thousands  of  years  have 
not  sufficed  for  the  trees  and  shrubs  to  advance 
from  the  borders  of  the  forests,  fri)m  the  skirts 
of  the  plûns  either  naked  or  covered  with  turf, 
toward  the  centre,  and  darken  so  vast  a  space 
with  their  shade.  It  is  more  difficult  to  explain 
the  origin  of  bare  savannahs,  enchased  in  forests, 
than  to  recognize  the  causes  that  maintain 
forests  and  savannahs  within  theh"  ancient  limits, 
like  continents  and  seas. 

We  found  the  most  cordial  hospitaHty  at  Cala- 
bozo,  in  the  house  of  the  administrator  of  the 
Real  Hacienda,  Don  Miguel  Cousin.  The  town, 
Ktaate  between  the  Imnks  of  the  Guarico  and  the 
Uritueu,  bad  at  this  period  only  five  thonsand 
inbi^iiaats  ;  but  every  thing  denoted  increasing 
prosperity.  Thewealth  ofmostoftbeinhabitants 
consists  in  herds,  under  the  management  of  far- 
mem,  who  are  called  hateros,  from  the  word  hato, 
wlUch  signifies  in  Spanish  a  house  or  farm  placed 
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m  the  midst  of  pastures.  The  Boattered  popuU« 
tioD  of  the  LlaDos  being  accumulated  on  cet:taiii 
points,  principally  aroand  towns,  Calabozo 
reckons  already  five  villages  or  mLuions  in  it*» 
environs.  It  is  computed, .  that  96,000  head  oi 
oattle  wander  in  the  pastures  nearest  to  the 
'  town.  It  is  very  difficult  to  form  an  exact  idea 
of  the  herds  contained  in  the  Llanos  of  Caraccas, 
Bveelona,  Cumana,  and  the  Spanish  Guyana. 
Mr.  Deponsi  who  inhabited  the  town  of  Gamc- 
otw  longer  thaA  I,  and  whose  statistical  state- 
BWits  are  generally  accurate,  rei^ons  in  thow 
vast  plfûns,  from  the  mouths  of  the  Oroonoko 
to  the  lake  of  Maracaybo,  1,300,000  oxen» 
180,000  horses,  and  90,000  mules.  He  esti- 
mates the  produce  oi  these  herds  at  6,000,000 
franks  ;  adding  to  the  value  of  the  eiqiortatiMi 
the  price  of  the  hides  oonsumed  in  the  country  K 
There  enat,  it  is  believed,  in  the  Frtmpas  dt 
Buenos  Ayres,  12,000,000  cows,  and  3,000,000 
horses,  without  coinprising  in  tlus  enumeration 
the  oattle  thai  haVe  no  acknowledged  proprie- 
tor+. 

I  shall  not  hazard  any  of  these  geticral  esti- 
mations,  5<om  thâr  nature  too  uncertain  ;  but 
shall  only  Observa,  that,  in  the  Llanot  of  Carao* 
cas,  the  ptoprietors  of  the  great  hatos  arc  e&- 

*  Dtpttu,  Fitgfg*  À  h  Ttrn  Ftrme,  vol.  i,  p.  19. 
^  Ataara,  f^offo^tM  fam^HÊf^  tdL  i,  p.Wk 
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possesa.  They  only  know  that  of  the  yonng 
cattle,  which  are  branded  every  year  with  a  let- 
ter or  mark  peculiar  to  each  herd.  The  richest 
proprietors  mark  as  many  as  14,000  head  evay 
year  ;  and  sell  to  the  number  of  five  or  six  thou- 
sand. According  to  official  documents"*,  the 
exportation  of  hides  from  the  whole  Capitania 
Cernerai  amounted  annually  fw  the  West  India 
islands  alone,  to  174,000  skins  oi  oxen,  and 
11,500  of  goats. .  When  we  reflect,  that  these 
documents  are  taken  from  t^  books  of  the  cm- 
tomfaouses,  where  no  mention  is  made  of  the 
fraudulent  dealings  in  bides»  we  are  tempted  to 
beUeve,  that  the  estimation  <^  1,300,000  oxen 
wandering  in  the  Llanos,  from  tb6  Rio  Ca- 
rony  and  the  Guarapiche  to  the  lake  of  Ma~ 
racaybo,  is  much  underrated.  Tlie  port  of 
Ouayra  alone  exported  annually  from  1789  to 
1792,  70,000  or  80,000  hides,  entered  in  the 
customhouse  books,  scarcely  one  fifth  <^  which 
was  for  Spmn.  The  exportation  from  Buenos 
Ayres,  at  the  end  of  the  eighteenth  century,  waa, 
according  to  Don  Felix  d'Azzara,  800,000  skins. 
The  hides  of  Caraceas  are  preferred  in  the  pe- 
ninsula to  those  of  Buenos  Ayres  ;  because  the 
latter,  on  account  of  a  longer  passage,  imder- 

*  Informe  del  Conde  de  Casa-yalenàa,  ntatiaicript,  whiofa  wa 
li»e  «Ireftd;  qaoted  sereral  times. 
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go,  a  loss  of  twelve  per  cent  in  the  tanohigv 
The  southern  part  of  the  savannahs,  vuJgarly 
called  Llanos  de  arriba,  is  very  productive  in 
mules  and  oxen;  but  the  pasturage  being  in 
general  less  good,  these  animals  are  obliged  to 
be  sent  to  other  plains  to  be  fattened  before  they 
are  sold.  The  Llano  de  Monai,  and  all  the 
Llanos  de  abaan,  abound  less  in  herds,  but  the 
pastures  are  so  fçrtile,  that  tbey  fumi|h  meat 
of  an  excellent  quality  for  provisioning  the  coast. 
The  mules,  which  are  not  fit  for  labour  before 
the  fifth  year,  and  then  bear  the  name  of  mulas 
'  de  saca,  are  purchased  on  the  spot  at  the  price 
of  fourteen  or  eighteen  piastres.  The  horses  of' 
the  Llanos,  descending  from  the  fine  Spanis^ 
breed,  are  not  very  large  :  they  are  generally  of  a 
uniform  color,  brown-bay,  like  mrat  of  the  wild 
animals.  Suffering  alternately  from  drought 
and  floods,  tormented  by  the  stings  of  insects 
and  the  bite  of  the  large  bats,  they  lead  a  hiuïl 
and  uneasy  life.  After  having  enjoyed  for  some 
months  the  care  of  man,  thar  good  qualities 
are  developed,  and  become  sensible.  A  wild 
horse,  in  the  Pampas  of  Buenos  Ayres,  is  worth 
from  half  to  a  whole  piastre  ;  and  in  the  Llanos 
of  Caraccas  from  two  to  three  piastres  ;  but  the 
price  of  the  horse  augments,  when  he  has  been 
broken  in,  and  is  fit  for  agricaltural  labour. 
Here  are  no  sheep  ;  we  saw  flocks  only  ou  the 
table-land  of  Quito: 
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The  hatos  of  oxen  have  suffered  considerably 
«f  late  from  troops  of  vagabonds,  who  roam 
over  the  steppes  killlog  the  animals  merely  to 
take  their  hides^.  This  robbery  has  increased 
since  the  trade  of  tbe  X^wer  Oroonoko  is  become 
more  flourishing.  For  half  a  century,  the  banks 
of  that  great  river,  from  the  mouth  of  the  Apure 
as  far  as  Angostura,  were  known  only  to  the 
missionary  monks.  The  exportation  of  cattle 
took  place  from  the  ports  of  the  northern  coast 
only,  Cumana,  Barcelona,  Burburata,  and  Porto- 
Cabeilo.  This  dependence  on  the  coast  is  now 
much  diminished.  The  southern  part  of  thé 
plains  has  establisbed  an  internal  connexion  with 
the  Lower  Oroonoko  ;  and  this  trade  is  the  more 
brisk,  as  those  who'  devote  themselves  to  it  easily 
escape  the  trammels  of  the  prohibitOTy  laws. 

The  greatest  herds  of  cattle  that  exist  in  the 
Llanos  of  Caraccas  are  those  of  the  hatos  of 
Merecure,  la  Cruz,  Belen,  Alta  Gracia,  and 
I^von.  The  Spanish  cattle  came  from  Coro 
and  Tocnyo  Into  the  plains.  History  has  pre- 
served the  name  of  the  colonist,  wbo  first  con- 
ceived the  happy  idea  of  peopling  tbese  pastur- 
ages, in  which  deer  only  brouzed,  and  a' large 
Hpecies  of  cavy,  tbe  thick-nosed  tapir,  or  river 
cavy,  caxna  capybara,  called  ckiguire  in  those 
countries.  Cbristoval  Rodriguez  sent  the  first 
homed  cattle  into  the  Llanos  *,  about  the  year 

•  R'ay  Pedro  Sitnrni,  not.  6,  Mp.  xiv,  No.  2,  r.371,  i 
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1548.  He  was  an  inhabitant  of  the  town  of 
TocuyOj  and  bad  long  resided  in  New  Grenada^ 

When  we  hear  of  the  "  innumerable  quantity" 
of  oxen,  horses,  and  mules,  that  are  spread  over 
the  plains  of  Ameiica,  we  seem  generally  to  for- 
get, that  in  civilized  Europe,  on  lands  of  macfa 
less  extent,  there  exist  in  agricultural  countries 
quantities  no  less  prodi^ous.  fVance,  according 
to  Mr.  Peuchet,  feeds  6,000,000  of  lai^  homed 
cattle,  of  which  there  are  3,500,000  oxen  em- 
ployed in  drawing  the  plough.  In  the  Austrian 
monEUxhy  the  ntunber  of  oxen,  cows,  and  calves, 
is  estimated  by  Mr.  Lichtenstein  at  13,400,000 
head.  Paris  alone  consumes  annually  155,000 
homed  cattle  *.  Germany  recdves  150,000 
oxen  yearly  from  Hungary.  Domestic  animals, 
collected  in  small  herds,  are  considered  by  agri- 
cultural  nations  as  a  secondary  object  in  the 
riches  of  the  state.  Accordingly  they  strike  the 
ima^nation  much  less  \haa  those  wandering 
droves  of  Oxen  and  biHaea,  which  fill  altuie  the 
uncultivated  tracts  of  the  New  World.  Civil- 
ization and  social  order  fiivour  alike  the  progress 
of  population,  and  the  multiplication  of  asimala 
usefnl  to  man. 

We  found  at  Calabozo,  in  the  midst  oi  the 

*  72,000  oxfn,  9,000  cova,  74,000  calves,  aocoHinff  to 
the  oflkial  statement  of  1817;  tbe  popvlalioD  of  Paria  being 
7t3,TC&  inditidaaU.  Paris  conninies  besides  328,000  sheep, 
and  74,000  hogs  ;  io  all,  77,300,000  pounds  ofbiilcher'sueat. 
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Llanos,  an  electric»!  machine  with  large  plat^Hf 
«kctrophori,  batteries,  and  ekctrometerB.i  an 
a^tparatoi  nearly  as  complete  as  oar  first  scien- 
tific men  in  Europe  possess.  AH  these  articles 
bad  not  been  purchased  in  the  United  States  ; 
tbey  were  the  performance  of  a  man,  who  had 
nerer  seen  any  instrument,  who  had  no  person 
to  consult,  and  who  was  acqumnted  with  the 
phmomena  of  electricity  only  by  reading  the 
treatise  of  Sigaud  de  la  Fond,  and  Fnuilctin's 
Mem<Hn.  Mr.  Carlos  del  Pozo,  the  name  of 
this  worthy  and  ingénions  man,  had  begun  to 
niake  cylindrical  electrical  nachinee,  by  em- 
plo^ng  large  ^aas  jars,  after  having  cut  off  the 
necks.  It  was  only  within  a  few  years  he  had 
been  able  to  procure,  by  way  (tf  Philadelphia, 
two  plates,  to  onstruct  a  plate  machine,  and  to 
obtain  more  ccmsiderable  effects.  It  is  easy  to 
judge  what  difficulties  Mr.  Pdzo  bad  to  encounter, 
nnce  the  first  works  upon  electricity  bad  Mien 
into^his  bands  ;  and  that  he  had  the  courage  to 
restive  to  procnre  himself,  by  bis  own  industry, 
all  that  be  bad  seeii  described  in  the  books, 
nil  now  be  had  enjoyed  only  the  astonishment 
.and  admiration  prochiced  by  his  experiments  on 
persons  destitute  <^  all  information,  uid  who  had 
Bsver  quitted  the  solitude  of  the  Llanos  ;  our 
abode  at  Calabozo  gsre  him  a  satisfaction  alto- 
gether new.  It  may  be  supposed,  that  he  set 
some  value  on  the  opinions  of  t^vo  travellers^ 
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irbo  couM  compare  his  apparatus  with  thoM 
constructed  in  Europe.  I  had  brought  wiUi  me 
electrometers,  with  straws,  with  pith  balls,  aod 
'  with  gold  leaves  ;  and  also  a  small  Leydeu  vial, 
which  could  be  charged  by  friction  accordiùg  to 
the  method  of  Ingeuhousz,  and  which  served 
for  my  pbjreîolf^cat  experiments.  Mr.  Fozo 
conld  not  contain  his  joy,  on  seàng'  for  the  first 
Ume  instruments  which  he  had  not  made,  and 
which  appeai-ed  to  be  copied  from  his  own.  We 
also  showed  him  the  eflfect  of  the  contact  of  ber 
Terogeneous  metali;  on  the  nerves  of  frogs.  The 
names  of  Galvani  and  Volta  had.  not  yet  re- 
sounded in  those  vast  solitudes. 

After  this  electrical  apparatus,  the  work  of 
the  industrious  sagacity  of  an  inhabitant  of  the 
Llanos,  nothing  at  Calabozo  excited  in  us  so 
great  an  interest  as  tlte  gymnoti,  which  are  ai»- 
mated  electrical  apparatuses.  Occupied  daily 
for  a  great  uuml>er  of  years  by  the  phenomoia 
of  galvanic  electricity  ;  ^ven  up  to  that  enthu- 
siasm, which  excites  us  to  research,  but  preveots 
us  from  seeing  accurately  what  we  have  dis- 
covered ;  having  constructed,  unoomctoudy, 
real  piles,  by  placing  metallic  disks  one  upoa 
another,  and  making  them  allemate  with  pièces 
of  muscular  flesh,  or  with  other  humid  substan- 
ces *  ;  I  was  impatient,  from  '  the  time  of  my 

•  .See  my  Bxperimerits  on  Ihe  irritable  Fibre,  vol.  i,  p.  74, 
pi,  ill,  ir,  V,  oribe  Ocrmaii  rdition. 

ciq  mod  t,  Google 


S45 

HTfiv&l  at  CnmaDa,  to  procure  electrical  eels. 
We  had  been  promised  them  often,  but  oar 
hopes  had  always  been  disappointed.  Money 
loses  it's  value  as  you  withdraw  from  the  coast  ; 
md  bow  is  the  imperturbable  phlegm  of  the 
vulgar  to  be  vanquished,  when  they  are  not  ex- 
dted  by  the  desire  of  gïùn  ? 

The  Spaniards  confound  all  electrical  fishes 
under  the  name  of  tembladores  (■producers  of 
trembling,  literally  trembler*).  There  are  some 
in  the  Caribbean  sea,  on  the  ooast  of  Cumana. 
The  Gnayqueri»  Indiana,  who  are  the  most 
skilful  and  indostrious  fishermen  in  those  parts, 
brou^t  us  a  fish,  which,  they  s^d,  had  be- 
mmbed  their  hands.  This  fish  ascends  the 
^tde  nvfx  ftfonsanares.  It  is  a  new  species  of 
the  ray,  the  lateral  spots  of  which  are  scarcely 
viable,  and  whicli  mnch  resembles  the  torpedo 
of  Galvani.  The  torpedoes,  furnished  with  an 
electric  organ  that  is  externally  visible,  on  act-, 
count  of  the  transparency  of  t^  sKia,  form  a 
gexaas  or  subgenus,  different  from  the  r^ys  pro- 
perly so  called  *.    The  torpedo  of  Cnmqna'  wa8 

*  Ctftur,  Kefftt  jtaimal,  vol.  tU  p.  136.  The  Atvditerra- 
Dean  contaÎQg,  according  lo  Mr.  Kiss»,  four  ^ciea  arclcctri> 
r-al  torpedoes,  sll  fonnerly  cotifuundeil  under  Ibe  name  of 
raia  torpedo  ;  these  ar«  torpedo  narke,  t.  Dnimaculala, 
L  galTaoii,  and  t  lAarniorata.  IV  torpedo  oflh»  Cape  of 
Good  Hope,  the  subject  of  tbo  recent  experiments  of  Mr.' 
Todd,  il  no  doabt  a  nondescript  ipecki. 
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very  Kvely ,  very  energetic  in  it's  muscular  move* 
ments,  and  yet  the  electripal  shocks  it  gave  ui 
were  extremely  feeble.  They  became  strongs 
on  gahvnizing  the  animal  by  the  contact  of 
zinc  and  gold.  Other  tembladores,  re^l  gymnoti 
or  electrical  eels,  inhabit  the  Rio  Colorado,  the 
Guarapiche,  and  several  little  streams,  that 
cross  the  missions  of  the  Chayma  Indians.  They 
^onnd  also  in  the  large  rivers  of  America,  the 
Oroonoko,  the  Amazon,  and  the  Meta  ;  but  the 
strength  of  the  current,  and  the  depth  of  the 
whXex,  prevent  their  being  caught  by  ihe  Indians. 
Tliey  see  these  fish  less  frequently  than  tb^ 
feel  electrical  shocks  from  them  when  swim- 
ming or  bathing  in  the  river.  In  the  Liama^ 
particularly  in  the  environs  of  Calabozo,  be- 
tween the  farms  of  Morichal  and  the  miraioiis 
de  arriha  and  de  abaxo,  the  basins  of  stagnant 
water,  and  the  confluents  of  the  Oroon<^o, 
(the  RJo  Guarico  and  the  Canos  of  Rastro, 
Berito,  and  Paloma)  are  fiflëd  with  electrical 
eels.  We  at  first  wished  to  make  our  ezperi.- 
meata  in  the  house  we  inhabited  at  C^abwo  ; 
but  the  dread  of  the  electrical  shocks  of  the 
gymnoti  is  so  great,  and  so  exaggerated  among 
the  vulgar,  that  during  three  days  we  could  not 
obtain  one,  though  they  are  easily  caught,  and 
we  had  promised  the  Indians  two  piastre  for 
every  strong  and  vigorous  fish.  Iliig  fear  of  the 
Indians  is  the  more  extraordinary,  as  they  do 
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not  attempt  to  employ  means  in  which  they  pro- 
fess to  have  great  confidence.  Whoi  interro' 
gated  on  the  effect  of  the  temhlgdores,  they  never 
fail  to  tell  the  Whites,  that  they  may  be  touched 
with  impunity,  while  you  are  chewing  tobacco. 
This  fable  of  the  influence  of  tobacco  on  animal 
electricity  Is  as  general  on  the  continent  of  South 
America,asthebehef  among  mariners  of  the  effiict 
of  garlick  and  tallow  on  the  raagneUc  needle. 

Impatient  of  waiting,  and  having  obtained 
very  uncertain  results  from  an  electrical  eel  that 
had  been  brought  to  us  alive,  but  much  en- 
feebled, we  repaired  to  the  Cano  de  Bera,  to 
make  our  experiments  in  the  open  air,  on  the 
borders  of  the  water  itself.  WéBetoffonthel9th 
1^  March,  at  q  very  etO-ly  hour,  for  the  village 
of  Rastro  de  abaxo;  thence  we  were  conducted 
by  the  Indians  to  a  stream,  which,  in  the  time 
of  drought,  forms  a  basin  of  muddy  water,  sur. 
rounded  by  fine  trees  *,  the  clusia,  tiie  amyris, 
and  the  mimosa  with  fragrant  flowers.  To  catch 
the  gymnoti  with  nets  is  very  difficult,  on  account 
of  the  extreme  a^^Uty  <^  the  fish,  which  bury 
themselves  in  the  mud  like  serpents.  We  would 
not  employ  the  barhasco,  t^at  is  to  say,  the  roots 
of  the  pisddea  erithryna,  jacquinia  armilluriSf 
and  some  species  of  pbyUantbns,  which,  thrown 

+  Amyn»  laterijlara,  a.  toriateu,  hinnu  jncitiriii,  myroxyloii 
tteundum,  inalpiglua  rttKului», 
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into  the  pool,  întoKicat«  or'  benumb  these  ani- 
mals. These  means  would  have  enfeebled  the 
j^yronoU  ;  the  Indians  therefore  tqld  us,  that 
they  would  "  fish  with  horses,"  embarbascar  am 
cavaUos  *.  We  found  it  difficult  to  form  an  idea 
of  this  extraordinary  manner  of  fishing  ;  but  we 
soon  saw  our  guides  i-eturn  from  the  savannah, 
which  th^  had  been  scouring  for  mid  horses 
and  nmles.  They  brought  about  tiiirty  wi^ 
them,  which  they  forced  to  enter  the  pool. 

The  extraordinary  noise  caused  by  the  horses' 
hoofe  makes  the  fish  issue  from  the  mud,  and 
excites  them  to  combat.  These  yellowish  and 
livid  eels,  resembling  lai^  aquatic  serpents, 
swim  on  the  surface  of  the  water,  and  crowd 
under  the  bellies  of  the  horses  and  mules.  A 
contest  between  animals  of  so  different  an  orga- 
nization furnishes  a  very  striking  spectacle. 
Tlie  Indians,  provided  with  harpoons  and  long 
slender  reeds,  sm-round  the  pool  closely  ;  and 
some  climb  upon  the  trees,  the  bmnches  of 
which  extend  horizontally  over  the  surface  of  the 
wat^.  By  their  wîM  cries,  and  the  loigth  (Â 
tbeir  reeds,  they  prevent  the  horses  from  run- 
ning away,  and  reaching  the  bank  fA  the  pooL 
The  eels,  stunned  by  the  noiee,  defend  them- 
selves by  the  repeated  discharge  of  their  electric 

*  Properly  to  ttt  to  âltep,  or  is/iwÎMf  <  ihc  fi*b  bynwatii  of 
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batteries.  During  a  long  time  Utey  seem  to 
prove  victorious.  Several  horses  sink  beoeatfa 
■tbe  violence  of  the  invisible  strokes,  Which  they 
receive  from'  all  sides  in  organs  the  most  essen- 
tial to  life  ;  and  stunned  by  the  force  and  fre- 
quency of  the  shocks,  disappear  under  the 
water.  Others,  panting,  with  mane  erect,  and 
ha{!^;^rd  eyes,  expressing  anguish,  raise  them- 
selves, and  endeavour  to  flee  from  tbe  storm  by 
which  they  are  overtaken.  They  are  driven 
back  by  the  Indians  into  the  middle  of  the 
water  ;  but  a  small  number  succeed  in  eluding 
the  active  vigilance  of  the  fishermen.  These 
r^ain  the  shore,  stumbling  at  every  step,  and 
stretch  themselves  on  the  sand,  exhausted  with 
&tjgue,'  and  their  limbs  benumbed  by  the  elec- 
tric shocks  of  the  gymnoU. 

In  less  than  five  minutes  two  horses  were 
drowned.  The  eel,  being  five  feet  long,  and 
pressing  itself  against  the  belly  of  the  horses, 
makes  a  discharge  along  the  wbole  extent  of  it's 
electric  organ.  It  attacks  at  once  the  heart, 
the  intestines,  and  the  plexus  cœlîacus  of  tde 
abdominal  nerves.  It  is  natural,  that  the  effect 
felt  by  the  horses  should  be  more  powerful, 
than  that  produced  upon  man  by  the  touch  of 
the  same  fish  at  only  one  of  his  extremities. 
The  horses  are  probably  not  killed,  but  only 
stunned.    They  are  drowned  finim  the  tmpos- 
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sibility  of  riung  amid  the  prolonged  straggle 
bettreea  the  other  horses  and  the  eels. 

We  had  little  donbt,  that  the  fishing  would 
terminate  by  killing  saccessively  all  the  am- 
mals  engaged  ;  but  by  degrees  the  impeto- 
.  osity  of  this  unequal  combat  diminished,  and 
the  wearied  gymooti  dispersed.  They  require 
a  long  rest*,  and  abundant  nourishment,  to 
r^tùr  what  they  have  lost  of  galvanic  force. 
The  mules  and  horses  appear  less  in^tened  ; 
their  manes  are  no  longer  brisUed,  and  their 
eyes  exprtss  less  dread.  The  gymnoti  approach 
tinridly  the  edge  of  the  marsh,  where  they  are 
taken  by  means  ol  small  harpoons  fastened  to 
long  cords.  When  the  cords  are  very  dry,  the 
Indians  feel  no  shock  in  raising  tbe  fish  into 
the  air.  In  a  few  minutes  we  had  five  laige 
eels,  the  greater  part  of  which  were  but  slightly 
wounded.  Some  were  taken  by  the  same  means 
toward  the  evening. 

"Hie  temperatnre  of  the  waters,  in  which  the 
gymnoti  habitually  live,  is  from  26°  to  27". 

*  The  IndlaDB  aunred  us,  that  wben  the  bonea  tr« 
mule  lo  TDD  two  days  Baccewi^ely  into  tbe  same  pool,  Done 
are  kilted  the  second  àhj.  See,  od'  the  fishing  for  gyra- 
Boti,  mad  for  the  puticulan  of  tbe  expérimenta  made  at 
CaUI>oza,  a  memoir  pobliahed  in  k;  OtwrMfmu  de  Zoologie, 
voi.  i,  p.  59— n.  ;  and  my  TMaaa  de  la  Nature,  vd.  i,  p. 
AS— 57.  I  Itare  been  enabled  to  add  here  aome  new  conti- 
deralions,  toundcd  on  a  more  intimate  knowledge  of  tbe 
action  of  electromotire  apparatosct,  ,^         . 
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Tbûr  electric  force  dimiûlsbes»  it  ia  sud,  in 
ooldar  iratera  ;  and  it  is  remarkable,  that  in 
general,  as  a  celebirated  natnraliât  has  already 
observed,  animals  endQwed  with  electromotire 
orgiuis,  the  effects  of  which  are  sensible  to  man, 
are  not  found  in  the  air,  but  in  a  fluid  that  is, a 
conductor  of  electricity.  The  gymnotus  is  the 
largest  of  electrical  fishes.  I  measured  some, 
that  were  from  five  feet  to  five  feet  three  inches 
long  ;  and  the  Indians  assert,  that  they  have 
seen  still  longer.  We  found,  that  a  fish  <jf  three 
feet  ten  inches  loi^  iragbed  twelve  pounds. 
The  tranflrerse  diameter  of  the  body,  without 
'  reckoning  the  anal  fin,  which  is  elongated  in 
the  form  of  a  keel,  was  three  inches  five  lines. 
The  gymnoti  of  Caiio  de  Bera  are  of  a  fine  olive- 
green.  The  under  part  of  the  head  ts  yellow 
mingled  with  red.  Two  rows  of  small  yellow 
spots  are  placed  symmetrically  along  the  back» 
fircnn  the  head  to  the  end  of  the  tail.  Every 
spot  contins  an  excretory  aperture.  In  eon- 
sequence,  the  skin  of  the  animal  is  constantly 
covered  with  a  mucous  matter,  which,  as  Volta 
has  proved,  conducts  electricity  twenty  or  thirty 
times  better  than  pure  water.  It  is  in  general 
somewhat  remarkable,  that  no  electrical  fish, 
yet  discovered»  in  the  different  parts  of  the 
world,  is  covered  with  scales. 

•  Wo  yet  know  with  cerlaint/  only  iev«n  electrical  fishus  j 
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Tbé  gymnott,  like  our  eels,  are  food  of  sval- 
lowiog  and  breathing  air  on  the  sur&ce  of  the 
water  ;  but  we  must  not  thence  conclude  iHth 
Mr.  Bajon,  that  the  fish  would  perish,  if  it  ccmld 
not  come  up  to  breathe  the  air.  Our  eels  wan- 
der a  part  of  the  night  upon  the  grass,  while 
I  have  seen  a  very  vigorous  gymnotus,  that 
had  sprung  out  of  the  tub,  die  on  the  ground. 
Mr.  Provençal  and  myself  have  proved,  by  our 
researches  on  the  respiration  of  fishes, .  th^ 
their  humid  bnmcfaiie  can  execute  the  doable 
function  of  decomposing  the  atmospheric  air, 
and  of  appropriating  the  oxygen  dissolved  in 
water.    They  do  not  suspend  their  respiration 

torpedo  oarke  Riuo,  t.  unimKCulala,  t.  msrmorata,  t.  galvaoii, 
sllurus  electrioaa,  tetraodoD  electricas,  gymnotas  electricus. 
It  appears  uncertaiD,  whether  the^tricbiurUB  iodicQa  hare 
electrical  propertiai  or  not  ('Cur.  Signe  animal,  vol.  ii,  p.  247). 
Bat  the  genua  torpedo,  very  diflbrent  froio  thai  of  the  raya 
propfH;  so  called,  has  numerons  species  in  the  equatorial 
■eaa;  and  it  ù  probable,  that  there  exist  lèverai  {trmiKiti 
specifîcali;  .different.  The  ladiaas  mentioned,  to  ns  a  very 
black  and  very  powerful  species,  inhabiting  the  marsbes  of 
the  Apare,  ^hich  never  attaius  a  length  of  more  than  two 
feet,  but  which  we  were  not  able  to  procure.  The  raltm  of 
the  Rio  de  la  Magdalena,  which  I  hïve  described  under  Ibe 
name  of  g^miiotUB  œquilabiatiu  (Obterv.  de  Zoologie,  vol.  i, 
pi.  X,  lig.  1),  rornis  a  particular  subgenus.  This  is  a  carapa, 
not  scaly,  and  wiiboot  an  electrical  organ.  This  organ  is 
also  entirely  wanting  in  the  Brazilian  carapo,  and  in  all  the 
rays,  which  Mr.  Cuvier  has  had  the  goodnett  to  examiott 
ajaiji  at  my  request. 
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in  the  air  ;  but  they  absorb  the  gazeotis  oxygen> 
like  a  reptile  furnished  with  lungs.  It  is  known, 
that  carp  may  be  fattened  by  being  fed  out  of 
the  water,  and  wetting  their  gills  from  time  to 
time  with  humid  moss,  to  prevent  their-  drying. 
Fish  separate  their  ^U-^iovers  wider  in  oxygen 
gas,  than  in  water,  Thar  temperature,  how- 
ever, does  not  rise  ;  and  they  live  the  same  length 
of  time  in  pure  vital  air,  and  in  a  mixture  of 
ninety  parts  azot  and  ten  oxygen.  We  found, 
that  tench  (cyprinns  tinea),  placed  under  in> 
verted  jars  filled  with  air,  absorb  half  a  cubic 
craitimetre  of  oxygen  in  an  hour.  This  action 
takes  place  in  the  gills  only  ;  for  fishes,  on 
which  a  collar  of  cork  has  been  fastened,  and 
leaviug  their  head  out  of  the  jar  filled  with  air, 
do  not  act  upon  the  oxygen  *  by  the  rest  of 
their  body. 

The  swimming-bladder  of  the  gymnotus,  the 
existence  of  which  Mr.  Bloch  has  denied,  is  two 
feet  five  inches  long  in  a  fish  of  three  feet  ten 
inches  -f.    It  Is  separated  by  a  mass  of  fat  from 

*  MSm.  de  ta  Soeitlé  iÀrcueU,  rot.  ii,  p.  3&8.  Is  the  respî' 
ratùm  in  tbe  tir  efibcled  tbnugbtbe  iatermediuiD  nf  a  plate 
or  water,  iofinîtely  thiD,  which  moisteoB  tbe  gilk  ï 

t  Mr.  Cuvier  bas  stiown  nw',  since  mj  return  lo  Europe, 
ibat  in  the  gymnotui  elcctricns  there  exists,  besides  tbe  large 
■wimming  bladder,  another  bladder,  sitflate  before  it,  and 
mncb  unaUer.  It  looks  like  tb«  bifnnmtMt  swimmii^  bladder 
ia  the  g^mootiu  Kiqwlabiatai,  of  whidh  I  and»  a  ghraving:. 

VOL.  rv.  2  a  r-'        I 
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tlie  exteraal  skJo;  aod  rests  upon  the  electric 
organs,  which  fill  more  than  two  thirds  of  the 
•fiinial.  The  same  reaseb,  which  penetrate  be- 
tvcçn  the  plates  or  leaves  of  these  organs^  and 
which  cover  them  with  blood  yrhai  they  are  cut 
traosversdy,  send  out  also  nameroas  branches 
to  the  «cterior  surface  of  the  mr-bladder.  I 
found  io  a  hitndred  parts  of  the  air  of  the  swim- 
'  nung-bladdo*  four  of  oxygen  and  ninety-six  of 
aaot-  The  mednllary  substaooe  of  the  brain 
diaph^  but  a  feeble  analogy  with  the  albnnnn- 
oos  and  gelatinous  matter  of  the  electric  oi^ns. 
Bat  these  two  substanoeti  have  in  common  tiie 
great  quantity  of  arterial  blood  which  they  re- 
ceive^  and  which  is  disoxidated  in  them.  We 
shall  again  remark  on  this  occasion,  that  an 
extreme  activity  in  the  functiens  of  the  brain 
jïauses  the  blood  to  flow  more  abundantly  to- 
ward thie  head  ;  as  the  energy  of  the  moreraent 
of  the  muscles  accelerates  the  disoKidatitm  of 
the  arterial  blood.  What  a  contoast  between 
tjpe  muttttude  and  the  diameter  oi  the  Uood- 
vessels  of  the  gymnotus,  and  the  small  space* 
occupied  by  it's  muscular  system  I  Thu  con- 
trast reminds  the  observer,  that  three  foncions 
of  animal  Bfb,  which  appear  in  other  respects 
sufficiently  distinct,  the  ftmctions  of  the  brain, 
those  of  tiie  electrical  organ,  and  those  of  the 
muscles,  all  require  tlte  afflux  and  concourse  oi 
arterial  or  oxygenated  bhwL 
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It  would  be  temerity  to  expose  ourselves  to 
the  first  shocks  of  a  very  large  and  strongly 
irritated  gymnotus.  If  by  chance  you  receive  a 
strc^e  before  the  fish  is  wounded,  or  wearied  l^ 
a  long  pursuit.,  the  pain  and  numbness  are  so 
vicient,  that  it  is  impossible  to  describe  the 
sature  of  the  feefing  th^  excite.  I  do  not  re- 
member h^ng  ever  received  fh>m  the  disch»-ge 
of  a  large  Leyden  jar,  a  more  dreadfal  shock, 
than  that  which  I  experienced  by  imprudently 
placing  bolJi  my  feet  on  a  gymnotus  just  taken 
ont  (>f  the  water.  I  was  affected  the  rest  of  the 
day  with  a  violent  pain  In  the  knees,  and  in 
almost  every  joint.  To  be  aware  of  the  dilfer- 
ence,  which  is  sufficiently  striking,  that  exists 
between  the  sensation  produced  by  the  pile  of 
Voha  and  an  electrical  fish,  the  latter  should  be 
tOBched  when  they -are  in  a  state  of  extreme 
'  weakneGB.  The  gymnoti  and  the  torpedoes  then 
cause  a  twitching  *,  which  is  propagated  from 
the  part  that  I'ests  on.the  electric  organs  as  far 
as  the  dhow.  We  seem  to  feel  at  every  stroke 
an  internal,  vibration,  that  lasts  two  or  three 
seconds,  and  is  fi)lloved  by  a  ptdnfiil  numbness. 
Accordingly  the  Tamanack  Indians  call  the 
tenMador,  in  their  expresHve  langage,  arimna, 
which  means  tomethiTtg  that  deprives  ofmoHon. 
The  sensBtiMi  caased  by  idie  feeble  shocks  of 
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au  electrical  eel  appeared  to  me  analogous  to 
that  painful  twitcbiag,  with  which  I  have  been 
seized  at  each  contact  of  two  heterogeneous 
metals  applied  to  wounds,  which  I  had  made  on 
my  back  by  means  of  cantharides  ».  This  dif- 
ference of  sensation  between  the  effects  of  elec- 
trical fishes  and  those  of  the  pile  or  a  Leyden 
vial  weakly  chared  has  struck  every  observer  ; 
there  is  however  nothing  in  this  contrary  to  the 
supposition  of  the  identity  of  electricity  and 
the  galvanic  action  of  fishes.  The  electricity 
may  be  the  same  ;  but  it's  effects  will  be  van-' 
ously  modified  by  the  disposition  of  the  electrical 
apparatus,  by  the  intensity  of  the  fluid,  by  the 
rapidity  of  the  current,  and  by  a  particular 
mode  of  action. 

In  Dutch  Guyana,  at  Demerary  for  instance, 
electrical  eels  were  formerly  employed  to  cure 
the  paralytic.  At  a  time  when  the  physicians 
of  Europe  had  great  confidence  in  the  effects  oi 
electricity,  a  surgeon  of  Essequibo,  Mr.  Vau 
der  Lott,  published  in  Holland  a  treatise  on  the 
medical  properties  of  the  gymnoti.  These  elec- 
trical cures  are  found  among  the  savages  of 
America,  as  well  as  among  the  Greeks.  We  are 
told  by  Scribonius  Largus,  Galen;  and  Diosco- 
rides,  that  torpedoes  cure  the  headach  and  the 
gout.     I  did  not  hear  of  this  species  of  remedy 


■  yeriuchf  utbrr  rfiV  gerrirte  Mutkelfauf,  toI.  i,  p.  • 

.,!.,  Google 


357 

ÎQ  the  Spanish  colonies  which  I  visited  ;  but  I 
can  assert,  that,  after  having  made  experiments 
during  four  hours  successively  with  gyranoti, 
Mr.  Bonptand  and  myself  felt  till  the  next  day  a 
debility  in  the  muscles,  a  pmn  in  the  joints,  and 
a  general  uneasiness,  which  was  the  effect  of  a 
strong  irritation  of  the  nervous  system. 

Gymnoti  are  neither  charged  conductors,  nor 
batteries,  nor  electromotive  aj^ratuses,  the 
shock  of  which  is  received  every  time  they  are 
touched  witli  one  hand,  or  when  both  hands  are 
applied  to  form  a  conducting  circle  between  two 
heter(^neous  poles.  The  electric  action  of  the 
fish  depends  entirely  on  it's  will  ;  whether  be- 
cause it  do  not  keep  it's  electric  organs  always 
charged  ;  or  by  the  secretion  of  some  fluid,  or 
by  any  other  means  alike  mysterious  to  us,  it  be 
capable  of  directing  the  action  of  it's  organs  to 
an  external  object.  We  often  tried,  both  insu- 
lated and  uninsulated,  to  touch  the  fisb,  with- 
out feeling  the  least  shock.  When  Mr.  Bon- 
pland  Ueld  it  by  the  head,  or  by  the  middle  of 
the  body,  while  I  held  it  by  the  tail,  aud,  stand- 
ing on  the  moist  ground,  did  not  take  each  other's 
hand,  one  of  us  received  shocks,  which  the  other 
did  not  feel.  It  depends  upon  the  gymnotus  to 
act  toward  the  point,  where  it  finds  itself  the 
most  strongly  irritated.  'Die  discbarge  is  then 
made  at  one  point  only,  and  not  at  the  neigh- 
bouring points.  If  two  persons  touch  the  belly 
,i.,  Google 
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of  the  fish  with  their  fingers,  at  an  inch  distaoce^ 
and  press  it  simultaneously,  sometimes  one, 
sometimes  the  other  will  receivç-the  shock.  Id 
the  same  manne]:,  when  one  insulated  person 
holds  the  tail  of  avigorous  gymDotus,and  another 
{ùnehes  the  g^lls,  or  pectoral  fin,  it  is  often  the  - 
first  only  by  wh6m  the  shock  is  received.  It  did 
not  appear  to  us,  that  these  difl^nces  could 
'  be  attributed  to  the  dryness  or  dampness  of  our 
hands,  or  to  their  unequal  conducting  power. 
The  gymnotus  seemed  to  ââred  it's  strokes 
scunetimes  from  the  whole  surface  of  it^s  body, 
sometimes  from  one  point  only.  Hiis  effect  in- 
dicates less  a  partial  discharge  of  the  organ 
composed  c^  an  innumerable-  quaiAity  of  leaves  ; 
than  the  foeulty  which  the  animal -possesses, 
perhaps  by  the  iastantaneoiis  secretion  of  a 
6uid  spread  through  the  cellular-membrane,  of 
establishing  the  communication  between  it's 
organs  and  the  skin  only,  in  a  very  Umited 
space. 

Nothing  proves  more  strongly  the  fecnity, 
which  the  gymnotus  possesses,  of  darting  and 
directing  it's  stroke  according  to  it's  will,  than 
the  observations  made  at  Fhiladel^^a,  and  re- 
cently at  Stockhc^m  *,   on  gymnoti  rendered 

•  BjIMcMrs.  WilliuosoD  and  Fablber;.  Tie  fonowiug 
Mcoiut  ia  giT«i)  hy  (be  Utter  geD(]emu>  i»  ta  interestiDg 
note,  piifaliilwd  in  the  rttmk.  Atai.  mya  BméL,  qaut  S, 
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extremely  tame.  When  they  hod  beeo  mnde 
to  6i8t  a  loDg*  time,  they  killed  from  afor  «mall 
'  fishes  put  into-the  tub.  They  acted  at  a  distance; 
that  is  to  say,  '  their  electrical  stroke  passed 
through  a  very  thick  stratum  of  water.  We 
need  not  he  surprised,  that  what  was  observed  in 
Sweden,  on  a  single  gymnotus  only,  we  could 
n«t  see  on  a  great  number  of  individuals  in  their 
native  country.  The  electric  action  of  anim^ 
being  a  vital  actum,  and  sobject  to  tbdr  mil, 
H  does  not  depend  solely  on  their  state  of  health 

(1801),  p.  12S'166.  "  The  gymootaa  seat  from  Surinun  to 
Mr.  NordwDng  at  SloAliotm,  Kted  taon  than  foor  monttw 
in  &  itatt  of  perfect  bMltb.  It  wu  twemty-tevtm  iachtt 
long;  And  the  shooks  it  gar»  ware  to  rMmt,  eqvMnUjr  i» 
the  air,  that  T  (bond  coarcely  any  means  of  protecting  tajmU 
from  il  by  noncoodactort,  id  Imuportiiig  the  fiah  from  one 
place  to  uotker.  If»  atomach  being  very  smatl,  it  ate  only 
a  fitHe  ata  time,  hdt  often.  Itapproacbed  living  fiah,  aend* 
ÎBg  tkem  (from  <^ar)  a  riiock,  tbe  ane^  of  which  was  pm* 
porttoBate  to  the  aise  <^th»  prey,  Tbe  gjnuMtna  waa  seMoal 
mJataken  m  Wtjutlgjiiaa  ;  one  sin^  itroke  wai  alaioat  alwajs 
■uffloient  to  overcome  the  resistance  (tbe  obiladea,  whbh  the 
atrata  of  water,  more  or  leu  Ibicli  according  to  the  distances, 
opposed  to  &e  electricd  entrant).  When  Tery  mach  pressed 
bjr  hm^er,  it  ditectcd  tbe  «faoclcs  lomMiniea  aiw  against  the 
peraois  who  dailj  btonglit  it's  (oOi  of  bmled  meat  not'  mtb- 
■oned.  Peiaons  affiicted  wiA  riiMintatisiB  canu  to  toncfa  it 
in  hopes  of  being  cured.  Thoy  took  it  at  once  by  the  tierk 
and  tail  :  the  shocks  were  in  this  ease  stronger,  than  wlicu 
inched  with  one  hand  only.  It  lost  almost  entirely  it's 
«Itolricat  power  a  short  tine  beftro  it's  deatfa.**    _, 
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-  «ad  vigour.  A  gymnotus,  that  has  made  the 
Toyage  Erom  Snrinam  to  Philadelphia  and  Stock- 
holm, accastoms  itself  to  the  imprisonment,  to 
which  it  is  reduced  ;  it  resumes  by  degrees  the 
same  habits  in  the  tub,  which  it  had  in  the  rivers 
an'd  pools.  Ao  electrical  eel  was  brought  to  me 
at  Calabozo,  taken  in  a  net,  and  consequently 
having  no  wound.  It  ate  meat,  and  terribly 
frightened  the  little  tortoises  and  frogs,  which,  not 
knowing  the  danger,  placed  themselves  with  con- 
fidence on  it's  back.  The  fr<^  did  not  receive 
the  stroke  till  the  moment  when  they  touched  the 
bodyofthegymnotus.  When theyrecovered,théy 
leaped  out  of  the  tub  ;  ard  when  replaced  near 
the  fish,  they  were  fiîghteoed  at  it's  ùght  only. 
We  then  observed  nothing,  that  indicated  an 
action  at  a  distance;  but  our  gymnotus, 'recently 
taken,  was  not  yet  sufficiently  tamed,  to.  attack 
and  devour  frogs.  On  approaching  the  finger, 
or  metallic  points,  within  the  distance  of  half  a 
line  from  the  electric  organs,  do  shock  was  felt. 
Perhaps  the  animal  did  notpercdve  the  neigh- 
bourhood of  this  foreign  body  ;  or,  if  it  did,  we 
must  suppose,  that  the  timidity  it  felt  in  the. 
commencement  of  it's  captivity  prevented  it 
from  darting  forth  it's  energetic  strokes,  except 
when  strongly  irritated  by  an  immediate  con- 
tact. The  gymnotus  being  immersed  in  waten 
I  approached  my  hand,  both  armed  and  unarmed 
with' a  metal,  within  the  Stance  of  a-few  liiwB 
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IroA  the  electric  organs  ;  yet  the  strata  of  water 
transmitted  no  shock,  while  Mr.  Bonpland  irri- 
tated the  animal  strongly  by  an  immediate  con- 
tact, and  received  some  very  violent  shocks. 
If  I  had  plunged  the  most  delicate  electroscope» 
we  know,  prepared  frogs,  into  contiguous  strata 
of  water,  they  would  no  doubt  have  felt  contrac- 
tions at  the  moment  when  the  gymnotus  seemed 
to  direct  it's  stroke  elsewhere.  Prepared  frogs, 
placed  immediately  on  the  body  of  a  torpedo, 
experience,  according  to  Galvani,  a  strong  con- 
traction at  every  discharge  of  the  fish. 

The  electrical  organ  of  the  gymnoti  acts  only 
under  the  immediate  influence  of  the  brain  and 
the  heart.  On  cutting  a  very  vigorous  fish 
through  the  middle  of  the  body,  the  fore  part 
alone  gave  me  shocks.  The  shocks  are  equally 
strong,  in  whatever  part  of  the  body  the  fish  is 
touched  ;'  it  is  most  disposed  however,  to  dart 
them  forth,  when  the  pectoral  fin,  the  electrical 
OTgan,  the  lips,  the  eyes,  or  the  gills  are  pinched. 
Sometimes  the  animal  struggles  violently  with  a 
person  holding  it  by  the  tail,  without  communi- 
cating the  least  shock.  Nor  did  I  feet  any  when 
I  made  a  slight  incision  near  the  pectoral  fin  of 
the  fish,  and.  galvanized  the  wound  by  the  simple 
contact  of  two  pieces  of  zinc  and  silver.  The 
gymnotus  bent,  itself  convulsively,  and  raised 
it's  head  out  of  the  water,  as  if  afinghted  by  a  . 
aeiuatioii  altAgether  new  ;  bait  I  fett  no  vibi»- 


ûon  in  the  bands,  which  held  the  two  metekJ 
Tlie  most  violent  mnscalar  movements  are  not 
always  accompanied  by  elec^c  t^scbarges. 

The  action  of  the  fish  on  the  organs  of  man 
is  transmitted  and  intercepted  by  the  same 
bodies,  that  transmit  and  intercept  the  electrical 
leurrettt  of  a  omdactor  charged  by  a  Leyden 
vial,  or'  Volta's  pile.  Some  aaoHialies,  wMch' 
we  thought  we'  observed,  are  eaàfy  expliùned, 
^en  we  rècolkct,  that  even  metals  (as  is  proved 
from  tbeir  ignitim  when  exposed  to  tbe  action 
of  the  pile)  present  a  sligbt  obstai^  to  tbe  pas- 
sage of  electridty  ;  and  that  a  bad  conductor 
anoilulates  the  eflfect  of  a  feeble  electriciky  on 
oar  «rgaas,  while  it  transnoits  to  us  the  effect 
of  a  very  strong  ^ectrieitj.  Tbe  repnlsivc  force, 
that  zinc  and  silver  exercise  between  each  otlwc, 
being  Su  superior  to  that  betweoi  gold  «id 
nlver,  I  have  foand,  that,  when  a  frog,  prepared 
and  armed  with  silw,  is  gt^oanixed  under 
water»  tke  coadttcUiig  arc  of  une  prodooea  con- 
tractiona,  as  boob  as  one  vi  it's  extzcmtties  a^ 
proadKS  the  musdes  witMa  three  tines  distaaee; 
while  an  are  of  gold  does  not  exckc  the  oi^ans, 
when  the  stratum  of  water  b^weea  tiie  gold  and 
the  muscles  is  more  tJnn  half  a  line  tlàcà.  In 
ihib  same  manner,  by  employiug  a  condaetiag . 
arc  oomposed  of  tv»  pieces  of  sine  and  olfer 
•DUered  togetfeer  endwise;  and  resting,  as  bdbre, 
OMofttesattrcmitksof  tin  MStallii  ase  oo  the 
■   Google  ■ 
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iicfaiatic  nerve,  it  is  necessary,  in  order  to  {ffo* 
dnce  coatractioiû,  to  bring  the  other  extremity  of 
the  conducting  arc  nearer  and  nearer  to  the 
muscles,  in  proportion  as  the  irritability  of  tlie 
organs  diminishes.  Toward  the  aid  of  the  expe- 
riment, the  slightest  stratum  of  water  prerenits 
the  passage  of  the  electrical  cnrrent,  and  it  is 
only  by  the  immediate  cootact  of  thé  wv  with 
the  muscles,  that  the  contractions  take  {dace.  I 
dwell  on.  these  e&cts,  dq>endant  tm  three  vari- 
able circumstances  ;  the  energy  of  the  electrtv- 
motÎTe  ^paratus,  the  conductibility  ^f  the 
medium,  and  the .  irritability  of  the  organs  that 
receive  the  impressions  ;  as  it  is  because  experi- 
ments have  not  been  sufficiently  mnhiptied  with 
a  view  to  these  three  variable  elemaits,  that,  in  v 
the  action  of  electrical  eels  and  torpedoes,  the 
accidental  drcumstances  have  l>een  taken  (oc 
absolute  conditions,  witliout  which  the  electric 
shocks  are  not  felt. 

In  wonnded  gymnoti,  Triiich  give  feeble  hot 
very  cqnal  shocks,  these  shocks  a|:^peared  to  ns 
constantly  stroi^r  on  touching  the  body  of 
the  fish  with  a  band  armed  with  ôietal,  than 
with  the  naked  hand.  They  are  stronger  also, 
when,  instead  of  touching  the  âdi  with  oDahen^ 
naked,  or  armed  with  meta^  wa  pre»  it  at 
«see  witb  both  hands,  either  naked  or  armed.' 
Tlwse  differmccs,  I  repeat,  becwse  sensible 
only  when  jom  hftvc  gymaoA  «aongih  M  y*w 
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disposai,  to  be  able  to  choose  the  weakest  ;  and' 
the  extreme  equality  of  the  electric  discharges 
admits  of  distinguishing  between  the  sensations 
felt  alternately  by  the  hand  naked  or  armed 
with  a  metal,  by  one  or  both  hands  naked,  and 
by  one  or  both  hands  armed  with  metal.  It  is 
also  in  the  case  only  of  small  shocks,  weak  and 
umform,  that  the  shocks  are  more  sensible  on 
touching  the  gymnotus  witlf  one  hand  (without 
forming  a  chmn)  with  zinc,  than  with  copper  or 
iron'. 

Resinous  substances,  glass,  very  dry  wood, 
horn,  and  even  bones,  which  are  generally  be- 
lieved to  be  good  conductors,  prevent  the  action 
of  thé  gymnoU  from  being  transmitted  to  man. 
I  was  surprised  at  not  feeling  the  least  shock  on 
pressing  wet  sticks  of  sealingwax  agmost  the 
organs  of  the  fish  ;  while  the  same' animal  gave 
me  the  most  violent  strokes,  when  excited  by  . 
means  of  a  metallic  rod.  Mr.  Bonpland  received 
shocks,  when  carrying  a  gymnotus  on  two  cords 
of  the  fibres  of  the  palm-tree,  which  appeared  to 
us  extremely  dry.  A  strong  discharge  makes 
it's  way  through  very  imperfect  condjictors. 
Perhaps  also  the  obstacle,  which  the  conducting 
arc  presents,  renders  the  discharge  more  pmofnl. 
I  touched  thegymnotus  with  a  wet  pot  of  brown 
clay,  without  effect  ;  yet  I  received  violent 
shocks,  when  I  carried  the  gymnotus  in  the  same 
pot,  beoauBe-the  cpntact  was  greater. 
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When  two  persons,  insulated  or  not  insulated, 
hold  each  other's  hands,  and  one  of  these  per- 
sons only  touches  the  fish  with  the  hand,  either 
naked  or  armed  with  metal,  the  shock  is  most 
commonly  felt  by  both  at  once.  It  happens 
however  also,  that,  in  the  most  pmuful  shocks, 
the  person  who  comes  into  immediate  contact 
with  the  fish  alone  feels  the  shock.  When  the 
gymnotus  is  exhausted,  or  in  a  very  weak  state 
'  oC.  excitability,'  and  will  no  longer  emit  strokes 
on  bdng  irritatçd  with  one  band  ;  the  shocks  are 
fel^,  in  a  very  vivid  manner,  on  forming  the 
chain,  and  employing  both  hands.  Even  then 
however,  the  electric  shock  takes  place  only  at 
the  will  of  the  animal.  Two  persons,  one  of 
whom  holds  the  tml,  and  the  other  the  head, 
cannot,  by  joining  hands  and  forming  a  chmn, 
force  the  gymnotus  todart  his  stroke. 

In  employing  very  delicate  electrometers  in 
a  thousand  ways,  insulating  them  on  a  plate  of 
glass,  and  receiving  very  strong  shocks  which 
passed  through  the  electrometer,  I  could  never 
discover  any  phenomenon  of  attraction  or  repul- 
sion. The  same  observation  was  made  by  Mr. 
Fahlberg  at  Stockholm.  This  phibsopber  how- 
ever has  seen  an  electric  spark,  as  Walsh  and 
Ingenhousz  had  done  before  him  at  London,  by 
placing  the  gymnotus  in  the  fur,  and  interrupt- 
ing the  conducting  oh^n  by  two .  gold  leaves 
pasted  upoD  glass,  and  a  Kae  distant  from  each 
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other.  No  person,  od  the  contrary,  has  ever 
perceived  a  spark  issue  from  the  body  of  the  fi^ 
itself.  We  have  irritated  it  for  a  long  time  dar- 
ing the  night,  at'Caiabozo,  in  perfect  darkne^a» 
without  observiog  any  luminous  appearance.  ' 
Having  platced  four  gymnoti  of  unequal  strength 
in  such  a  manner  as  to  recrâve  the  shocks  of  the 
moet  vigorous  fish  by  communication,  that  is  to 
say,  by  touching  only  one  of  the  other  fiabcfl,  I 
did  not  observe,  Uiat  these  last  were  a^tated  at 
the  moment  when  the  currrat  passed  by  their 
bodies.  Perhaps  the  current  established  itself 
only  on  the  humid  sur&ce  of  the  skin.  We  will 
not  however  conclude  irmn  this,  that  the  gym- 
noti are  insNisible  to  electricity  ;  and  that  they 
cannot  fight  ^th  each  other  at  the  bottom  of  the 
pools.  Their  nervous  system  must  be  subject 
to  the  same  agents  as  Uie  nerves  of  otiier  ani- 
mals. I  have  indeed  seen,  that,  on  baring  their 
nerves,  they  undergo  muscular  contfactioas  at 
the  sim|tle  contact  of  two-h^erogeneoos  metals; 
and  Mr.  Fï^ilberg,  of  Stodtbobn,  fonnd,  that  liis 
gymnotus  was  convulsively  agitated,  when  placed 
in  a  copper  vessel,  and  feeUe  discharges  from  a 
Iicyden  vial  passed  through  it's  ^in. 

After  tkt  experiments  I  had  «Mde  <m  gymnoti, 
it  became  highly  inta'ejrtjng  to  me,  at  my  retatn 
to  Europe,  to  know  with  precision  the  various 
drcunutances,  in  which  another  eleotrieal  fi^, 
the  torpedo  of  our  seas,  gives  or  doca  not  gire 
,i-,  Google 
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shocks.  Though  thââ  fish  had  beeo  examined 
by  a  great  number  of  natural  philosophera,  I 
foKnd  all  that  had  been  pahlished  on  it's  elec- 
tiitnd  eflects  estremety  vague.  It  has  been  very 
arbitrarily  supposed,  that  tUs  fisb  acta  Vke  a 
Leyden  vial,  which  may  be  discharged  at  will,  by 
tooching  it  with  both  hands;  and  this  sapposîtioB 
appears  to  hare  led  observo's  into  error,  who  have 
devoted  tbemseJlTes  to  researches  of  this  kiod. 
Mr.  Gay-Lossac  and  myself,  during  our  journey 
to  Italy,  made  a  great  tmmbep  of  expeiimeoto 
on  tmpedoes  take»  in  tiieGttlfaf  Naples.  These 
eiperiments  furnish  many  results  somewhat  dif- 
ferent from,  those  I  collected  on  the  gymnotî. 
It  is  probable,  thïtt  the  cause  of  Uiese  anomalies 
prooeeds  rather  from  the  inequality  oS  electric  ; 
power,  in  the  two  fishes,  tlian  the  different  di»- 
poeitioB  of  their  o^ai»  «. 

Thoiigh  the  power  of  the  torpedo  cannot  be 
coqipwed  with  that  of  the  gymnod,  it  is  suffi- 
lâent  to  cause  very  pain^  sensations.  A  person 
accustomed  to  electric  shooks  can  mth  difficulty 
hold  in  bis  hands  a  torpedo  of  twelve  or  fourteen 
inelies,  and  m  possession  of  all  it's  ^ri^ur.  When 
the  animal  no  bnger  ^ves  any  bat  very  feeble 
^i<okea  uader  water,  the  shodis  become  nkore 
sensible  if  it  be  rmsed  above  the  sur&ce.     I  have 

•  GttoOmy  da  St  HUain,  ia  Ibe  Jm.  ib  JVmAmi,  to),  i, 
p,  3»— 407. 
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often  observed  the  same  phenomenon  in  galvan- 
izing frogs. 

The  torpedo  moves  the  pectoral  fins  conml- 
sively,  every  time  it  emits  a  stroke;  and  this 
Stroke  is  more  or  less  painful,  according  as  the 
immediate  contact  takes  place  by  a  greater  or 
less  sur&ce.  We  have  above  observed,  that  the 
gymnotus  ^ves  the  strongest  shocks  \ntbout 
making  s/ay  movement  with  the  eyes,  head,  or 
fins*.  Is  this  difference  caused  by  the  position 
of  Uie  electric  organ,  vhich  is  not  double  in  the 
gymnotj  ?  or,  does  the  movement  of  the  pectoral 
fins  of  the  torpedo  direcUy  prove,  that  the  fish 
restores  the  electrical  equilibrium  by  it's  own 
skin,  discharges  itself  by  it's  owti  body,  and  that 
we  generally  feel  only  the  effect  of  a  lateral 
shock  ? 

We  cannot  discharge  at  will  either  a  toipedo 
or  a  gymnotus,  as  we  discharge  at  will  a  Leyden 
vial  or  a  Voltaic  pile.  A  shock  is  not  always 
felt,  even  in  touching  the  electric  fish  with  both 
hands.  We  .must  irritate  it,  to  make  it  give 
the  shock.  This  ïtction  in  the  torpedoes,  as  well 
as  in  the  gjrmnoti,  is  a  vital  action  ;  it  depends 
on  the  will  only  of  the  animal,  which  perhaps 
does   not    always    keep  it's  electrical    organs 

'  The  anal  6d  of  die  gymnoti  ou\y  has  a  aenaibl»  motion, 
vhen  these  tubes  an  excited  under  the  bdlj',  where  the  ^Aêo- 
trie  organ  is  placed. 
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chained,  or  does  not  always  employ  the  action 
of  it's  oerves  to' est£U>lÎBh  the  chain  between  the 
positive  and  native  poles.  This  is  certain, 
tlrat  the  torpedo  gives  a  long  series  of  shocks 
with  astonishing  celerity  ;  whether  it  be,  that 
the  plates  or  laminee  of  his  organs  are  not  wholly 
exhausted,  or  that  the  fish  recharges  them  in-^ 
stantaneously. 

The  electric  stroke  is  felt,  when  the  animal  id 
disposed  to  give  it,  whether  we  touch  with  a 
single  finger  only  one  of  the  sar&cea  of  the 
organs,  or  apply  both  hands  to  the  two  sur&ces, 
the  saperior  and  inferior,  at  onoe.  In  either  case 
it  la  altogether  indifferent,  whether  the  person; 
who  touches  the  fish  with  one  finger  or  both 
bands,  be  insulated  or  not.  All  that  has  been  - 
laid  on  the  necessity  of  a  communication  with 
the  damp  ground,  to  estabUsh  a  circuit,  is 
founded  on  maccurate  observations. 

Mr.  Gay-Lussac  made  the  important  observa- 
tion, that,  when  an  insulated  person  touches  the* 
torpedo  with  one  finger,  it  is  iRdi^>en8able,  that 
the  contact  be  immediate.  The  fish  may  with 
impnaity  be  toothed  with  m  key,  or  any  other 
metjdlic  instrument  ;  no  shock  is  felt,  when  a 
conducting  w  nonconducting  body  is  iotei^Kwed' 
between  the  finger  and  the  electrical  organ  of 
the  torpedo. .  This  circumstance  iurniAes  a 
^greàt  djfierence-  be^een  the  torpedo  and  thbi 
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gytnnotuk,  tbie  lattar  giving  his  strdfcs  Ibro^k 
BO  iroo  rod  several  feet  long. 

When  tbe  torpedo  is  placed  oa  a  metallic 
plate  of  very  Uule  thickoeas,  so  tbat  the  plate 
touches  the  inferior  sar^ice  of  the  organs,  the 
band  that  st^^mrts  the  {^ate  never  feds  a^ 
shock,  thoBgfa  another  insulated  person  exdtes 
the  animal,  and  the  coovolsive  niovancnt  o(  the 
pe<^M^  fins  denotes  the  strongest  and  most 
reiterated  discbaiges. 

If,  on  the  contrary,  a  person  support  the  tor- 
pedo, placed  upon  a  metallic  pl^e,  with  the 
left  hand,  as  in  the  foregmng  experiment  ;  and 
the  same  person  tondi  tlie  sapecior  suT&ce  ai 
tbe  dectrical  organ  with  the  right  hand;  a 
stroag  shock  is  then  felt  in  both  aims.  The 
sessatton  is  the  same,  when  tfae  fish  Is  placed 
between  two  metallic  plates,  the  edges  <^  which 
do  not  touch,  and  the  person  i^tpUes  both  hands 
at  .oBce  to  these  pbtes.  Tbe  mterpodlion  a[ 
MM  metaUic  pka»  prcnrenta  tbe  coramntiicatioB, 
if  that  plate  be  tonched  with  «ne  band  only, 
wUle  tbe  inteipoEÎtion  of  two  raetaUie  plates 
does  not  ppevent  the  shock,  wfaen  both  bands 
are  appUed.  In  the  latter  case,  it  caasot  be 
doubted,  that  the  câroalatioa  «f  tbe  flwd  is  es- 
stabhsfaed  by  the  two  snns. 

I^  itt  tins  situation  «f  the  fish  between  two 
plates,  there  eidfft  any  immediate  ooamuûca^ 
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tioD  between  the  edges  of  these  two  plates,  uo 
shock  takes  place.  The  chain  between  the  twQ 
surfaces  of  the  electric  organ  is  then  formed  by 
the  plates;  and  the  new  communication,  esta- 
blished by  the  contact  of  the  two  hands  with 
the  two'  plates,  remains  without  effect.  We 
carried  the  torpedo  with  impunity  between  two 
dishes  of  metal,  and  felt  the  strokes  it  gave  only 
at  the  instant  when  the  dishes  no  longer  touched 
each  other  at  the  edges. 

Nothing  in  the  torpedo,  or  in  the  gymnotus, 
indicates,  that  the  animal  modifies  the  electrical 
state  of  the  bodies  by  which  it  is  surrounded.  The 
most  delicate  electrometer  is  no  way  affected,  in. 
whatever  manner  it  is  employed,  whether  bring- 
ing it  near  the  organs,  or  insulating  the  fish, 
covering  it  with  a  metallic  plate,  and  causing 
the  plate  to  communicate  by  a  conducting  wire 
with  the  condenser  of  Volta.  We  were  at  great 
pains  to  vary  the  experiments,  by  which  we 
sought  to  render  the  electrical  tension  in  the 
organs  of  the  torpedo  sensible  ;  but-  they  were 
constantly  without  effect,  and  perfectly  con- 
ûrmed  what  Mr.  Bonpland  and  myself  had  <^ 
saved  respecting  the  gymnoti  during  our  abode 
in  South  America. 

Electrical  fishes,  when  very  vigorous,  act  witli 

the  same  energy  under  water  and  in  the  air.   This 

observation  led  us  to  examine  the  conducting 

property  of  frater  ;  a:nd  we  found,  that,  when 

2b2  r-        I 
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several  persons  form  the  chala  between  tbe  sn- 
perior  an<l  inferior  surface  of  tbe  organs  of  tbe 
toi^edo,  tbe  sbock  is  feit  only  wben  these  per- 
sons have  united  their  hands.  '  The  action  is 
not  intercepted,  if  two  persons,  who  support  the 
torpedo  with  their  right  liands,  instead  of  taking 
one  another  by  the  left  Iiand,'plunge  each  a  me- 
tallic point  into  a  drop  of  water  placed  on  an 
insulating-  substance.  On  substituting  flame  for 
the  drop  of  water,  the  communication  is  inter- 
rupted, ;md  is  only  reestablished,  as  in  the  gym- 
noti,  when  the  two  points  immediately  touch 
each  other  in  the  interior  of  the  fiame. 

We  are  very  far,  unquestionably,  from  having 
revealed  all  the  secrets  of  tbe  electrical  action 
of  fishes,  which  is  modified  by  the  influence  of 
the  brain  and  the  ner\'es  ;  but  the  e^>eriments, 
wluch  we  have  just  related,  are  sufficient  to 
prove,  that  these  fishes  act  by  a  concealed  elec- 
tricity, and  by  electromotive  apparatuses  of  a 
<  peculiar  construction,  which  are  recharged  with 
extreme  rapidity.  Mr.  Volta  admits,  that  the 
discharges  of  the  contrary  electriciUes  in  tbe 
torpedoes  and  the  gymnoti  are  made  by  their 
own  skin  ;  and  that,  when  we  touch  them  with 
one  hand  only,  or  by  means  of  a  metallic  point, 
we  feel  the  effect  of  a  lateral  shock,  the  electrical 
current  not  being  directed  solely  the  shortest 
way.  When  a  Leyden  vial  is  placed  on  a  wet 
woollen  cloth,  which  is  a  bad  conductor,  and 
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the  vial  is  discharge^  in  such  a  manner,  that  the 
cloth  makes  part  of  the  chain  ;  prepared  fi'ogs, 
placed  at  difîerent-distances,  indicate  by  their 
contractions,  that  the  current  spreads  itself  over 
the  whole  cloth  in  a  thousand  different  ways. 
According  to  this  analogy,  the  must  violent 
shock  given  by  the  ^mnotus  at  a  distance 
would  be  but  a  feeble  'part  of  the  stroke,  that 
reestablishes  the  equilil^rium  in  the  interior  of 
the  fish  *.  As  the  gj'^molus  directs  it's  fluid 
where  it  pleases,  it  must  also  be  admitted,  that 
the  discharge  is  not  made  by  the  whole  skin  at 
once  ;  but  that  the  animal,  excited  perhaps  by 
means  of  the  motion  of  a  fluid  poured  into  one 
part  of  the  cellular  membrane,  establishes  at 
will  the  communication  between  it's  organs  and 


*  The  lietert^Deous  poles  of  the  double  electrical  orjraiK 
MUit  be  round  in  eacA  organ.  Mr.  Todd  has  recently  proved, 
by  experiments  made  on  torpedoes  vf  the  Cape  of  Good 
Hope,  that  the  animal  cootinnea  to  ^ve  violent  shocks,  when 
«me  of  theie  oi^na  ii  extirpated.  On  the  contrary,  all 
electrical  action  is  stopped,  and  this  point,  already  elucidated 
by  Gali'oni,  is  of  the  greatest  importance,  ira  great  injury  be 
done  to  the  brain,  or  if  (he  nerves,  which  supply  the  plates  of 
the  electrical  oi^ns,  be  divided.  In  the  latter  case,  the 
aeiTBB  beiug  out,  and  the  brain  left  untouched,  the  torpedo 
ooBtinaea  to  Iîta,  and  perform  every  mnscular  movement. 
A  fiib,  flshansted  by  too  namerous  electrical  diicharges,  suE- 
fered  much  more  than  another  fish,  deprived,  by  dividing  the 
Borves,  of  any  communication  between  the  brain  and  the  «!••• 
tromolive  ^paratu».    PÂU.Trmt.,  1816,  parti,  p.  120^^j,|j_. 
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such  or  such  a  part  of  the  skin.  It  may  be  con- 
ceived, that  a  lateral  stroke,  out  of  the  direct 
current,  must  become  imperceptible  muter  tlie 
two  conditions  of  a  very  weak  discharge,  or  a 
very  great  obstacle  presented  by  the  natm«  and 
length  of  the  conductor.  NotwithstancUng  these 
consideralionE,  it  appears  to  me  very  surprising, 
that  shocks  of  the  torpedo,  very  strong  in  ap- 
pearance, are  not  propagated  to  the  hand,  when 
a  very  thin  plate  of  metal  is  interposed  between 
it  and  the  fish. 

Doctor  Schilling  had  aonotinced,  that  the 
gymnotus  approached  the  loadstone  iavolun- 
tarily.  We  were  astonished  to  find  this  idea 
adopted  by  Mr.  Fozo.  We  tried  in  a  thousand 
ways  this  pretended  influence  of  the  magnet  on 
the  electrical  organs,  without  having  ever  ob- 
served "any  sensible  effect.  The  fish  no  more 
approached  the  loadstone,  than  a  bar  of  iron  not 
magnetic.  Iron  filings  thrown  on  tfs  back  re- 
miuned  motionless. 

The  gymnoti,  objects  of  predilection  and  of 
the  most  lively  interest  to  the  philc^ophers  of 
Europe,  are  at  once  dreaded  and  detested  by 
the  natives.  They  furnish  indeed,  in  their  mus- 
cular flesh,  a  pretty  gfk>d  atiment  ;  but  the  elec- 
tric organ  fills  the  greater  part  of  fcheir  body, 
and  this  organ  is  slimy  and  disagreeable  to 
the  taste  ;  and  accordingly  it  is  separated  with 
care  fiT)m  the  rest  of  the  bodyî  Tlie  presence 
Google 
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of  &e  gymnoU  is  also  eonaidtted  as  tbe  principal 
cause  of  the  want  of  fi^  in  the  ponds  and  pooh 
of  the  Liante.  Hie  gymnoti  kill  many  more 
than  they  deroor  :  and  the  Indians  toid  us,  that 
when  they  take  yottng  alligatorB  and  gymnoti  at 
the  same  time  in  very  str<mg  nets,  the  latto" 
never  display  the  slightest  trace  of  a  wound,  be- 
cause they  disable  the  young  alligators  before 
they  are  attacked  by  them.  All  the  inhabitants 
of  the  waters  dread  the  sodety  of  the  gymnoti. 
Linards;  torUnses^  and  frogs  seek  the  pocds, 
where  they  are  secure  from  their  action.  It 
became  necessary  to  change  the  direction  of  a 
road  near  Uritucu,  because  these  electrical  eels 
were  so  numerous  in  one  river,  that  they  every 
year  killed  a  great  unmber  of  muks  of  burden^ 
as  they  forded  the  water. 

Though  in  the  present  state  of  our  knowledge 
we  may  flatter  ourselves  with  having  thrown 
soToe  light  on  the  extraordinary  effects  of  electri- 
cal fishes,  a  great  number  of  physioal  and  phy- 
siological researches  still  remain  to  be  made. 
The  brilliant  results,  which  chemistry  has  ob- 
tained by  means  of  the  pile,  have  occupied  all 
observers,  and  turned  attention  for  some  time 
fipom  the  exumn^ions  o£  the  phenomena  of 
TTtaiKy.  Let  ns  hope,  that  these  phenomena, 
the  most  awful  and  the  most  mysterious  of  all^ 
will  occupy  in  their  turn  the  sagacity  of  natural 
philosq>bers.  .This  hope  will  be  easily  realized, 
,i  ,Goo^^lc 
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if  thef  sooceed  in  procuripg  anerr  hying  gpa- 
noti  in  one  of  the  great  capitals  of  Ënrape.  Th& 
discoveiies  that  will  be  made  on  the  electro- 
moiive  apparatus  of  these  fish,  much  more  ener- 
getic, and  more  easy  to  preserre,  than  the  tor- 
pedoes *t  will  extend  to  all  the  pbenomeua  of 
muscular  motion  subject  to  the  will.  It  will 
perhaps  be  found,  that,  in  most  animals,  every 
contraction  of  the  muscular  fibre  is  preceded 
by  a  discbarge  fiiom  the  nerve  into  the  mnsde  ; 
and  that  the  ample  contact  of  faeterogeneou» 
substances  is  a  source  of  movement  and  of  life 

*  In  order  fo  investigate  the  plienomeoa  of  tBe  TiTiDg 
electron] otÎTe'xpparatDB  in  tlieir  greatest  simplicity  ;  and  not 
to  miitalce  circumstances,  Whiofa  d^eixl  ob  (he  dcgrFO  ot 
tnetgj  of  the  electric  organi,  for  general  aonditiana  ;  it  is 
necGuary,  to  perform  tfae  experiments  on  those  elecb'ical 
Gsbts  that  are  most  euilj  tamed.  If  the  gymnoti  were  not 
known,  we  might  suppose  from  the  observations  made  on 
torpedoes,  that  fishes  cannot  give  their  shocks  from  a  dis- 
tnce  throttle  very  thick  strata  of  wsiter,  or  through  a  hw  of 
iron,  withont  fonning  a  circnJt  Mr:  WiUiamson  ha*  hit 
jtrong  shocks,  when  he  held  only  ooe  hand  in  the  water,  and 
thiisbai)d,witfaoattoachingdiegymnotus,WBsplaced  between  it 
and  the  small  fish,  toward'which  the  stroke  was  directed  from 
twelve  or  fideen  inches  distance.  (Phil.  Trans,,  *ol.  Ixv,  p.9ff 
and  loe.)  When  the  gymnotus  was  enfeebled  (in  a  bad 
state  of  health),  Ae  lateral  ihoek  was  imperoeptiUe  ;  aod  in 
order  to  feel  the  shook  it  was  necessary,  te  fenn  a  ebain,  and 
tpnch  (he  fish  with  both  hand»  at  once.  Cavendish,  in  his. 
ingaoiouB  experiments  on  an  artificial  torpedo,  bad  well 
remarked  these  difiercnces,  depending  on  U)e  greater  or  les» 
energy  of  (he  obarge.  (Phil.  Tims.,  1T78,  p.  «2.) 
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in  all  organized  beings.  Did  an  iogenious  anA 
lirely  people,  the  Arabians,  guess  from  remote 
antiquity,  that  the  same  force,  which  inflames 
the  vault  of  Heaven  in  storms,  is  the  living 
and  invisible  weapon  of  inhabitants  of  the 
water  i  It  is  asserted,  that  the  electrical  fish  of 
the  Nile  bears  a  name  in  f^ypt,  that  signifies 
thunder  *. 

We  left  the  town  of  Calabozo  on  the  24th  of 
March,  highly  satisfied  with  our  abode,  and  the 
experiments  we  had  made  ou  an  object  so  worthy 
of  the  attention  of  physiologists.  I  had  besides 
obtûned  some  good  observations  of  the  stars  ; 
and  discovered  With  surprise,  that  the  errors  of 
maps  amounted  here  also  to  a  quarter  of  a  de- 
gree of  latitude.  No  person  had  taken-  an  ob- 
servation before  me  on  this  spot  ;  and  geo- 
graphers, magnifying  as  usual  the  distance  from 
the  coast  to  the  islands,  have  carried  back 
beyond  measure  all  the  points  toward  the 
South  f. 

*  ^nnal.  du  Mu*.,  vol.  i,  p.  398.  It  appears  however,  thai 
a  distinction  is  to  be  made  between  raid,  thunder,  and  raiadd, 
the  electrical  fish  ;  and  that  this  latter  word  mcaas  simply 
vAaf  cauKi  irembling.    Silv.  de  Sacy,  to  Ahd-jtttatif,  p.  167. 

-f  I  Tonod  the  latitude  of  Calabozo,  which  in  the  map  of 
Arrowsmith  is  called  Calahaco,  according  to  meridian  alti- 
tadea  of  Canopus,  to  be  8*  56'  8"  :  and  the  longitude,  ,by 
the  timekeeper  adjusted  at  Caraccas,  70°  \(/  40*  that  is 
C  16'  46"  East  of  Gnacara.  lyAnville  places  Calabozo  in 
8°  33';  La  Cna,  in  8"  43'.     See  my  Rtcacil  i  Out.  AÎtr., 
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'  Ae  ve  advanced  into  the  Bouthern'part  of  the' 
Llanos,  we  found  the  ground  more  dusty,  more 
destitute  of  herba^,  and  more  cracked  by  the 
eiSect  of  long  drongfat.  The  palm-trees  dis^ 
peared  by  degrees.  The  thermometer  kept, 
from  eleven  in  the  morning  till  sunset,  at  34° 
or  35°.    The  more  the  air  appeared  calm  at 

Tol.  i,  p.  212—316.  The  magoâtie  dip  >t  Calsbozo  wu 
38*7°  cent.  di*.  The  needle  otdllated  twi>  bandred  lutd 
Iwealy-two  times  in  ten  minutes,  or  tea  oicillatioiis  less  than 
at  Caratcas.  I  obtained  for  tbe  tnaf^oetic  variation  on  the 
18th  of  March,  1800,  4'  64'  lO"  N.  E.  The  eieratioii  of 
Calaboao  aboTe  tiie  level  of  the  lea  is  53  toiacs.  (1W  Nné- 
lemtnt  Baromkri^  indicales  hy  mistake  94  toises.  In  th* 
JoorDid  wag  entered  "  Bar.  3337',  but  40  feet  above  the 
lUo  Gnarico."  The  feet  «  ere  laLen  for  toiies.)  I  fpve  here 
tbe  foUowiag^  observations,  for  the  *moat  part  not  jet  pub- 
lished. At  the  Hacienda  de  Cura  tûy  barometer  indicated 
at  6'  (thena.  cent.  27-6*)  3206' :  at  Gnacara,  at  10'  (tb. 
26")  aai-»':  at  Noeva  Valencia,  at  14''  (th.  ÎÔ^')  320-4': 
at  Gaigae,  at  2"  (tb.  30-3°)  SSl-î^  :  at  ViUa  de  Cara,  at  e" 
<th.  263°)  317-6'  :  at  San  Joan,  at  1"  (th.  25-2°)  322-&'  :  at 
Parapara,  at  33"  (th.  27-2°)  331*6'  :  at  Cayman,  in  the  Llano, 
at  14'>(tfa.  28-3")33S'3':  at  Calabozo,  five  toisei  above  tbe 
river  Gnarico,  at  23"  (th.  31 -2*}  333 '7' :  at  St.  Oeronimo 
del  Guayaval,  at  3l''(th.  32*)  three  loises  above  the  Rio 
Guarico,  336*4'  :  at  San  Femando  de  Apure,  (îve  loisei 
above  tbe  level  of  the  waten  of  the  Apnre,  at  23''  (tb.  31*4*  ) 
335-6'.  Tbeae  nambers  give  ^trmtet  of  rtlaikt  Adgkt. 
The  correction  of  the  basin  of  the  barometer  has  not  been 
made  to  reduce  tbe  barometer  to  tbe  level  of  the  sea,  39JtS. 
For  the  abiolulc  iei^t  cooildt  my  0((.  ^^ri.,  vaL  i,  p.  297 
and  867. 
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ôgfat  or  teo  feet  higl^  the  more  we  were  en- 
veloped in  those  whirlwinds  of  dust,  caused  by 
the  little  ctirrents  of  air  that  sweep  the  ground. 
About  four  o'clock  io  the  aftemoon  we  found  a 
young  Indian  girl  stretched  np<m  the  savannah. 
She  was  quite  naked,  lay  upon  her  back,  aad 
appeared  to  be  only  twelve  or  thirteen  years  of 
age.  Exhausted  with  fatigue  and  thirst,  her 
eyes,  nostrils,  and  mouth  filled  with  dust,  she 
breathed  with  a  rattling  in  her  throat,  and  was 
unable  to  answer  our  questions.  A  pitcher  over- 
turned, and  half  filled  with  sand,  was  lying  at 
her  sde.  Happily  one  of  our  mules  was  laden 
with  water  ;  and  we  roused  the  young  g^rl  from 
her  lethargic  state  by  washing  her  ^e,  and 
fijrcing  her  to  drink  a  few  drops  of  wine.  She 
was  at  first  frightened  at  seeing  herself  sur- 
rounded by  so  maoy  persons  ;  but  by  degrees 
she  took  courage,  and  conversed  with  our  guides. 
She  judged  from  the  position  of  the  Sun,  that 
she  must  have  remained  during  several  hours 
in  that  state  of  lethargy.  We  could  not  pre- 
VIÙ1  on  her  to  mount  one  of  our  beasts  of 
burden.  She  would  not  return  to  Utitncu. 
She  bad  been  io  service  at  a  neighbouring  iàrm  ; 
and  her  masters  had  discharged  her,  because  at 
the  end  of  a  long  sickness  they  found  she  was 
less  able  to  work  than  before.  Our  menaces  and 
our  prayers  were  fruitless  ;  insensible  to  sufiTer- 
ing,  like  the  rest  of  her  race,  she  persisted  in 
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her  resolation  of  going  to  one  of  tbe  ladum 
nuisions,  that  sorroaDd  the  city  of  Calabozo. 
We  UxAl  the  sand  out  of  her  pitcher,  and  filled 
it  with  water.  She  resumed  her  way  along  tbe 
stej>pe,  before  we  had  remonnted  our  hOTses, 
and  was  soon  separated  from  us  by  a  cloud  c^ 
dust.  During  the  night  we  forded  the  Rio 
Uritucu  *,  which  is  filled  with  a  breed  of  croco- 
diles remarkable  for  their  ferocity.  We  were 
advised,  to  prevent  our  dogs  firom  going'  to  drink 
in  the  rivers  ;  for  it  often  happens,  that  the  cro- 
codiles of  Uritucu  come  out  of  ^e  water,  and 
pursue  dogs  upoo  the  shore.  This  intrepidity  is 
so  much  the  more  striking,  as  at  eight  leagues 
distance  tbe  crocodiles  of  the  Rio  llsnao  are 
timid  enough,  and  little  dangerous.  The  man- 
ners of  animals  vary  in  the  same  species  accord- 
ing to  local  circumstances  difficult  to  investi- 
gate. We  were  shown  a  hut,  or  rather  a  kind  of 
shed,  in  which  our  host  of  Calabozo,  Don  Mi- 
guel Cousin,  had  witnessed  a  very  extraordinary 
scene.  Sleeping  with  one  of  hts  fiiends  on  a 
bench  covered  with  leather,  Don  Miguel  was 
awakened  early  in  the  morning  by  violent  shakes, 
and  a  horrible  noise.  Clods  of  earth  were 
thrown  into  the  middle  of  the  hut.  Presently 
a  yoiuig  crocodile  two  or  three  feet  long  issued 
from  under  the  bed,  darted  at  a  dog  that  lay  on 
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the  threshold  of  the'  door,  and,  fsissing  him  is 
the  impetuosity  of  his  spring,  ran  toward  the 
beach  to  attain  the  river.  On  examining  the 
spot  where  the  barbacon,  or  bedstead,  was  placed, 
the  cause  of  this  strange  adventure  was  easily 
discovered.  The  ground  was  disturbed  to  a. 
considerable  depth.  It  was  dried  mud,  that  had 
covered  the  crocodile  in  that  state  of  lethargy, 
or  stamner  sleep,  in  which  many  of  the  spedes 
Ue  during  the  absence  of  the  runs  amid  the 
Llanos.  The  noise  of  men  and  horses,  par- 
haps  the  smell  of  the  dog,  had  awakened  ,the 
crocodile.  The  hut  being  placed  at  the  edge  of 
the  pool,  and  inundated  during  part  of  the 
year,  the  crocodile  had  no  doubt  entered,  at 
the  time  of  the  inundation  of  the  savannahs,  by 
the  same  opening  by  which  Mr.  Pozo  saw  it  go 
out.  The  Indians  often  find  enormous  boas, 
which  they  call  Uji,  or  water-serpents*,  in  the 
same  lethargic'state.  To  reanimate  them,  they 
must  be  irritated,  or  wetted  with  water.  Boas  are 
killed,  and  immersed  in  the  streams,  to  obtain, 
by  means  of  putre^tion,  the  tendinous  parts  of 
the  dorsal  muscles,  of  which  excellent  strings  £ar 
the  guitar  are  made  at  Calaboxo,  preferable  to 
those  furnished  by  the  intestines  of  the  alouate 
monkeys. 

*  Cultbrai  de  agua,  tnga^enado,    "  iw&Uower  of  ita^', 
tlte  n-onl  uji  baloDgi  lo  lli«  Tamanack  laosuag». 
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We  have  just  seen,  that  the  drought  and  heat 
of  the  Llanos  act  like  cold  upoa  animals  and 
plants.  Beyond  the  tropics  the  trees  lose  their 
leaves  in  a  very  dry  air.  Reptiles,  particnlarly 
crocodiles  and  boas,  Ijaviog  very  indolent  habits, 
leave  with  difficulty  the  bamns  where  they  have 
ibund  water  at  the  period  of  great  inundaUons. 
In  proportion  as  the  pools  baïome  dry,  thes^ 
ammals  praietrate  into  the  mud,  in  search  of  the 
degree  of  humidity  that  gives  flexibility  to  Uieir 
skin  and  integuments.  In  Uiis  state  (^repose  they 
are  seized  with  stupefacticm  :  but  they  preserve  a 
communication  -  perhaps  with  the  external  air  ; 
and,  however  little  thû  communication  is,  it 
may  suffice  to  keep  op  the  respiration  of  an  ani- 
mal of  the  saurien  Êinûly,  pronded  with  enor- 
mosfi  pulmonary  bags,  exerting  no  musculo  mo- 
tion, and  in  which  almost  all  the  vital  functions 
are  suspended*.  It  is  probable,  th^  the  mean 
temperature  of  the  dried  mud,  esposed  to  the 
sobr  rays,  is  more  than  40°.  When  the  North 
of  Egypt,  where  the  coolest')-  month  does  not 
fell  below  13*4°,  still  sustained  crocodiles,  they 
were  often  found  torpid  with  cold.  Tbey  were 
smlyect  to  a  wùUer  sleep,  like  our  frogs,  our 

•  See  my  eiperimcnli  on  the  respiratioa  of  yooDf  croco- 
diles in  Ibc  Obt.  tic  Zoologie,  vol.  i,  p.  2f  8. 

f  This  is  the  mean  temperature  of  the  nionlh  of  Febrnaty 
at  Cairo,  lat.  30^  3*:  toward  Thebes  the  dimiinilioo  of  the 
température  is  Batnrall/  lest. 
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salamanders,  our  sand-martiiis,  and  our  mar- 
mosets. If  the  kiiemal  lethargy  be  ofoMrred  at 
OBce  in  aoimals  with  t»^  and  those  with  hot 
blood,  we  shall  be  less  surpiiaed  to  learn,  that 
these  two  classes  fumi^  alike  examples  of  a 
summer  sleep.  In  the  same  manner  as  thc'cro- 
cx>dile$  of  Sonth  America,  the  tenrect  «,  or  Mfr* 
dagascar  hedge-hogs,  in  the  midst  of  the  trarrtd 
zoae,  pass  three  months  of  the  year  in  lethargf. 
On  the  25th  of  March  we  traversed  the 
smoothest  part  of  the  stqtpes  of  Garaccaa,  the 
Mesa  de  Pavomes.  It  is  entirely  destitute  of  the 
coiypha  and  mvnchi  palm-b«e6.  As  far  as  the 
ejre  can  reach  act  a  single  obfeci  fifteen  iochts 
high  can  be  discorered.  The  mr  was  clear,  and 
the  sky  of  a  rery  deep  bine  ;  but  the  horizon 
rdhected  a  kfid  and  yellowish  light,  caosed  no 
doubt  by  the  quantity  of  sand  auspeoded  in  the 
almo^khsre.  We  met  some  large  herds,  and 
witii  Aam  flocks  of  birds  of  a  black  colour,  with 
an  olive  reflection.  They  are  of  the  genus  (»y>- 
toidiaga  f,  «nd  follow  the  ctdtle.  We  had  often 
seen  them  perched  on  the  backs  of  cows,  seek- 
ing for  gadflies  a«d  otiber  insects.  Like  many 
.  birds  of  these  desert  places,  they  fear  so  little 
the  approach  of  man,  that  children  often  take 

*  Onteoes,  IHigcr.    (Erinkceiu  «caodatiu,  Lin.) 
1-  The  Spanish  colooiiU  call  the  crotophaga  ani,  uMunto, 
(little  carrion  vulture,  vultur  aura  miaata),  or  garafotvo, 
*'  tater  tf  g&nfmtat,"  iosecta  af  Ibe  family  ^  acaridm. 
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them  with  the  hand.  Iq  the  valleys  of  Ara^a, 
'  Triiere  they  are  very  common,  we  have  seen  them 
perch  upon  our  hammocks,  wlûle  we  were  le- 
'posing  in  them  in  open  day. 

We  discover  between  Calabozo,  Uritncu,  and 
'  the  Mesa  de  Pavones,  wherever  men  have  made 
excavations  of  some  feet  deep,  the  geolo^al 
constitution  of  the  Llanos.  A  foraialion  of  red 
sandstone*  (or  ancient  conglomerate)  cover» 
an  extent  of  several  thousand  square  leagues. 
We  shall  find  it  again  hereafter  in  the  vast  phunfr 
of  the  Amazon,  on  the  eastern  boundary  of  the 
province  of  Jaen  de  Bracamoros.  This  prodi. 
g^ous  extension  of  red  sandstone,  in  the  low 
grounds  that  streteh  along  the  East  of  the 
Andes,  is  one  of  the  most  striking  phenomena, 
with  which  the  study  of  rocks  in  the  equinoctial 
regions  furnished  me. 

The  red  sandstone  of  the  Llanos  of  Catacc^ 
lies  in  a  <Mncave  posiHon  -f-,  between  the  primi- 
tive mountains  of  the  shore  and  of  Parime.  On 
the  North  it  in  backed  by  the  transition  slates  X, 
and  on  the  South  it  rests  immediately  on  the 
gramtes  of  the  Oroonoko.  We  obsored  in  it 
rounded  fragments  of  quartz,  kiesebcMefer,  and 

•  Ritlie*  todlet  Ugtndt,  or  xlUtler  JbtsêmdtUùt  of  the 
acbool  of  Frejbei^  ;  ptfutHngve  piaimnitiqiit  of  Menn.  Broog- 
inart  and  Boniwrd. 

"t  MiÊlden/ormige  lagtrvHg. 

i  At  HBlpuw  Mid  Piedns  Azulei.    Sm  kbn«,  p.  9». 
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Lydian  stone,  cemented  by  an  olive  brown 
finrug^hous  clay.  It  is  altogether  the  same  for- 
mation as  the  todteliegende  of  Thuring^a.  The 
cement  is  sometimes  of  so  vivid  a  red,  that  the 
people  of  the  eowitry  lake  it  for  cinnabar.  We 
found  a  Capuchin  monk  at  Calabozo,  who  iff 
vain  attempted  to  extract  mercury  from  this  red 
sandstone.  In  the  Mesa  de  Faja  this  rock  con- 
tmns  strata  of  another  quartzose  sandstone, 
very  fine>-grained  ;  more  to  the  South  it  containa 
masses  of  brown  iron,  and  fragments  of  petrified 
wood,  of  the  monocofyledonous  family  ;  but  we 
did  not  see  in  it  any  shells.  The  red  sandstone, 
called  by  the  Llaneros,  ptedra  de  arrectfes  *,  is 
every  where  covered  with  a  stratmn  of  clay.  This 
clay,  dried  and  hardened  in  the  Sun,  splits  into 
separate  prismatic  pieces  with  five  Or  six  àdes. 
Does  itbelong  to  the  trap  formation  of  Parapara  ? 
It  becomes  thicker,  and  mixed  with  sand,  as  we 
approach  the  Rio  Apure  ;  for  neaj  Calabozo  it 
is  one  toise  thick,  near  the  mission  of  Guayaval 
five  toises  ;  which  may  lead  to  the  belief,  that 
the  strata  of  red  sandstone  dip  toward  the  South. 
We  gathered  in  the  Mesa  dc  Pavones  Jittle 
nodules  of  azure  tnm  ore  disseipioated  iiï  the 
clay-f-, 
'-  A  dense,  whitish-gray  limestone,  with  a  smooth 

•  Stone  af  lie  Ff^t. 
t  Bleue  Ëitentrde,  bine  phosphtted  iron. 
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fracture,  somewliat  analogous  to  the  fomtaiion 
of  Caripe  *,  and  conseqileatly  to  that  of  Jura, 
Ht's  on  the  red  sandstone  between  Tianao  aod 
Calabozo  :  in  several  other  places,  for  instance 
in  the  Mesa  de  San  Diego,  and  between  Ortiz 
and  the  Mesa  de  Paja  -^,  we  find  above  the  lime- 
stone lamellar  gypsum  alternating  with  strata 
of  marl.  Conâderable  qnantlties  of  this  gypsnm 
are  sent  to  the  city  cf  Caraccas  |,  située  amid 
primitive  mountûns. 

TTiis  gypsum  generally  forms  only  small  beds, 
and  is  mixed  with  a  great  deal  of  fibrous 
gypsum.  Is  it  of  the  same  formation  as  that  of 
Ouire,  on  the  coast  of  Puia,  which  contains 
sulphur?  or  do  the  masses  of  this  latter  sub- 
stance, found  in  the  valley  of  Buen  Pastor  'and 
on  the  banks  of  the  Oroonoko,  bekmg,  with  the 
arenaceous  gypsum  of  the  Llanos,  to  à  second- 
ary formation  much  more  recent  ^  i 

*  See  vol.  iii,  chap,  vi,  p.  107  ;  chap,  viii,  p.  175  :  chap, 
zi,  p.  365.  Does  this  formatioii  of  aei^nidary  limestone  of 
the  JJanoi  GODlaÎD  galena?  It  bas  been  fonnd  in  stnU  of 
black  marl,  at  Barbacoa,  between  Troxillo  and  Barqoeti- 
iDeto,  ^orth-West  of  the  Llano*. 

f  Also  near  Cacbipe  and  San  Jnacquim,  in  the  IJanoa  of 
Barcelona. 

t  This  trade  ù  earned  on  at  Parapara,  A  load  of  eighf 
arobaa  sella  a(  Caraccas  for  twenty-four  piastres. 

§  See  aboTc,  eh.  ii,  vol.  t,  p.  2â7  ;  chap,  vï,  vol.  iii,  p.  lOB; 
and  chap,  xiv  in  the  present  volume, 
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These  questions  are  very  interesting  in  the 
study  of  the  relative  antiquity  of  rocks,  which  is 
the  principal  basis  of  geognosy.  .  I  know  not  of 
any  formations  of  muriat  of  soda  in  the  Llanos. 
Horned  cattle  prosper  here  without  those  famous 
hareros,  or  munatiferous  lands,  that  abound  in 
thfe  Pampas  of  Buenos  Ayres. 

After  having  Wandered  a  long  time,  and  always 
without  any  traces  of  a  road,  in  the  desert  savan- 
nahs of  the  Mesa  de  Pavones,  we  were  agreeably 
surprised  to  find  a  solitary  farm,  the  Hato  de 
Alia  Gracia,  surrounded  with  gardens  and 
basins  '  of  limpid  water.  Hedges  of  bead-trees 
encircled  g^ups  of  icacoes  loaded  with  fruit. 
Farther  on,  we  p^ls^ed  the  niglit  near  the  small 
village  of  San  Oeronymo  del  Guayaval,  founded 
by  Capuchin  nussionaries.  It  is  situate  near  the 
banks  of  the  Rio  Guarico,  which  falls  into  the 
Apure.  I  visited  the  eccleàas^,  idio  bad  no 
other  habitation  than  his  church,  not  having  yet 
built  a  house.  He  was  a  young  man,  and  re- 
caved  us  in  the  most  obU^ng  manner,  giving 
us  all  the  information  we  desired.  His  village, 
or  to  use  the  word  established  among  the  monks, 
his  mission,  was  not  easy  to  govern.  The 
founder,  who  had  not  hesitated  to  establish  for 
'his  own  profit  a  putperia,  in  other  words,  to  sell 
bananas  and  guarapo .  in  the  church  itself,  had 
shown  himself  as  little  delicate  in  the  choice  of 
the  new  colonists.  Many  vagabonds  of  the 
a  c  2  ■■■'  .Goo'^lc' 


Llanos  had  seuled  at  Gnayaval,  because  the  k- 
liabitanls  of  a  mission  are  exempt  from  the  - 
authority  of  the  secular  arm.  Here,  as  in  New 
Hplland,  it  cannot  bè  expected,  that  good  colon- 
ists will  be  formed  before  the  second  or  third 
generation. 

We  passed  the  Guarico,  and  encamped  in  tiie  . 
savannahs  South  of  Guayaval.  ^  Enormous  hats, 
no  doubt  of  the  tribe  of  pbyllostomes^  hovered"-» 
as  usual  over  our  hammocks  a  great  part  of  the 
night.  It  seems  at  every  moment  as  if  they  were  , 
going  to  fosten  on  the  &ce.  Early  in  the  morn- 
ing we  pursued  our  way  over  low  grounds,  often 
inundated.  In  the  season  of  rains,  a  boat  may 
he  navigated,  as  on  a  lake,  between  the  Guarioo 
and  the  Apure.  We  were  accompanied  by  a 
man,  who  had  visited  all  the  &rms  (hatos)  of 
the  Llanos,  in  order  to  buy  horses.  He  had 
pven  two  thousand  two  hundred  piastres  for 
a  thousand  horses.  The  price-of  course  is  lower 
in  proportion  as  the  purchase  is  more  consider- 
«ble  *.    We  arrived  on  the  27th  of  March  at  the 

*  Id  the  LlaoM  of  CaUbos»)  and  o(  Gnajartl,  a  yoong 
bull,  two  or  three  years  old,  coats  one  piastre.  If  caitrated 
(ao  operation  rather  dangerous  in  so  hot  a  climate)  from 
five  to  m  piastres.  An  ox  hide  dried  in  the  Sao  is  wort^ 
two  rials  of  plate  and  a  ha]r(one  peso  =:  eight  rials)  ;  a  hen, 
two  rials  ;  a  sheep,  at  Barqueshneto  and  TraxiHo,  for  there 
are  none  to  the  East  of  these  towni,  three  rials.  As  tbeM 
'  pricea  will  necessarily  vary  in  prt>i>ortioD  as  tt«  Spaaîak 
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nUa  de  San  Femand'},  the  capital  of  the  mis- 
sion of  the  CapuchinB  in  the  province  of  Varinas. 
This  was  the  termination  of  our  journey  over  thef 
Plains  t  for  we  passed  the  three  months  o 
April,  May,  and  June  <m  the  rivers. 

odloDiM  an^vnt  in  popnlatioD,  it  appesred  to  me  interulio){ 
to  note  these  atatemfiiita,  which  may  one  day  lerre  aa  a 
foDndatioa  for  some  researches  in  political  ecoooioy. 
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CHAPTER  XVIII. 


San  Fernando  de  Apure. — Intertwinings,  and 
htfurcaiions  of  the  rivers  Apure  and  Arauca. 
— Navigation  on  the  Rio  Apure. 


Till  the  second  half  of  the  eigtiteenth,  ceatuiy 
the  names  of  the  great  rivers  Apure,  Aranca, 
and  Meta  were  scarcely  known  in  Europe  ;  even 
less  than  they  had  been  in  the  two  preceding 
ages,  when  the  raliant  Felipe  de  Urre,  and 
the  conquerors  of  Tocuyo,  traversed  the  Llanos, 
to  seek  beyond  the  Apure  the  great  city  of  Do- 
rado, and  the  rich  country  of  the  Omeguas,  the 
Torabuctoo  of  the  New  Continent..  Such  dar- 
ing «cpeditions  could  not  be  made  withont  all 
the  apparatus  of  war  ;  and'  the  weapons,  that 
were  meant  for  the  defence  of  the  new  colonists, 
were  employed  without  intermission  against  the 
unhappy  natives.  When  more  peaceful  times 
succeeded  to  those  of  violence  and  public  cala- 
mity, two  powerful  Indian  tribes,  the  Cabres 
and  the  Caribbees  of  the  Oroonoko,  rendered 
themselves  masters  of  the  country,  which  Uie 
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Conquistadores  had  ceased  to  ravage.  Poor 
monks  only  were  then  permitted  to  advance  to 
the  South  of  the  Steppes.  An  nnknown  world 
commenced  for  the  Spanish  colonists  beyond  the 
Uritncii  ;  and  the  descendants  of  those  intrepid 
varriors,  who  had  poshed  their  conquests  from 
Per\i  to  the  coasts  of  New  Grenada  and  the 
month  of  the  'Amazon,  were  ignorant  (^  the 
roads  that  lead  from  Coro  to  the  Rio  Meta. 
The  shore  of  Venezuela,  remmned  a  separate 
country  ;  and  the  slow  conquests  of  the  Jesuit 
missioDaries  were  successful  only  by  skirting  the 
banks  oi  the  Oroonoko.  These  itithers  had 
abeady  penetrated  beyond  the  great-  cataracts 
of  Atures  and  Maypures,  when  the  Andalqsian 
Capuchins  had  scarcely  reached  the  plains  of 
Calabozo,  from  the  coast  and  the  valleys  of 
Aragua.  It  would  be  difficult  to  explain  these 
oontrasts  by  the  system  according  to  which  the 
diffiirent  monastic  orders  sm  governed  ;  it  is  the 
aspect  of  the  country,  that  contributes  power- 
fully to  the  more  or  less  ra^d  progress  of  the 
missions.  They  extend  slowly  into  the  interior 
of  the  land  on  monnt^ns,  or  in  steppes  wherever 
they  do  not  follow  the  oonrse  of  a  particular 
rivo.  It  will  searcely  be  believed,  that  the 
^^la  de  Feraaodo  de  Apure,  only  fifty  leagues 
distant  «  a  direct  tine  from  that  part  of  the 
«•ast  of  Caraccas  the  longest  inhabited,  was 
founded  only  in  178P.  We  were  shown  a  parch- 
.1  .Coo^^lc 
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ment,  fiiU  of  fine  paintiogs,  containiogthe  privi- 
l^;es  of  this  little- town.  The  parchment  arrived 
from  Madrid,  at  the  solicitation  of  the  monks, 
when  yet  only  a  few  huts  of  reeds  were  to  be  seen 
around  a  great  cross  ndsed  in  the  centre  of  the 
hamlet.  The  missionaries  and  the  secular  go- 
vernments being  alike  interested  in  exaggerat- 
ing in  Euroge  what  they  have  done  to  augment 
the  cultui^  ,^  «^  population  of  the  provinces  be^ 
ypnd  8ea,^j,  ^ften  h^pens,  that  n&mes  of  towns 
and  villagt^  are  placed  on  the  list  of  new  con- 
quests, long  before  their  foundation.  We  shall 
point  out  some  on  the  banks  of  the  Oroonoko 
and  the  Cassiquiare,  whicb,  long  projected, 
have  never  had  any  other  existence  than  in  the 
maps  of  the  missions  engraved  at  Rome  and 
Madrid. 

The  situation  of  San  Fernando,  on  a  large 
navigable  river,  near  the  mouth  of  another  river, 
that  traverses  the  whole  province  of  Vannas,  is 
extremely  advantageous  for  trade.  Every  pro- 
duction of  that  province,  hides,  cacao,  cotton, 
and  the  iudigo  of  Mijagual  which  is  of  the  first 
quality,  passes  through  this  town  toward  the 
mouths  of  the  Oroonoko.  During  the  season 
of  rains  large  vessels  go  from  Angostura  up  as 
^  as  San  Fernando  de  Apure,,  and  by  the  Rio 
iSanto  Domingo  as  far  as  T(n*unos,  the  port  of 
the  town  of  Varinas.  At  that  period  the  in^iH 
dations  of  the  rivars,  wMch  f<»rm  a  labyriatb  <tf 
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braDcbes  between  the  Apure,  the  Arauca,  the 
Gapanaparo,  and  the  Sinaruco,  cover  a  coantry 
ot  nearly  fonr  hundred  square  leagues.  At  this 
ptnnt  the  Oroonoko,  turned  aside  from  it's  course, 
not  by  neighbouring  monntaias,butby  the  rising 
ci  counterslopes,  runs  toward  the  East,  instead  of 
following  it's  ancient  direction  in  the  line  of  the 
meridian.  Considering  the  surfone  of  the  globe 
as  a  polyedron,  formed  of  pie  '  ^ously  in- 
clined •,  we  may  conceive  bythi  .lere  inspec- 
tion of  the  maps,  that  the  intersection  of  these 
slopes,  rising  toward  the  North,  the  West,  and 
the  South  -f-,  between  San  Fernando  de  Apure, 
Caycara,  and  the  mouth  of  the  Meta,  must 
cause  a  considerable  depression.  The  savan- 
nahs in  this  basin  are  covered  with  twelve  or 
fourteen  feet  of  water  ;  and  present,  at  the  period 
of  rains,  the  aspect  of  a  great  lake.  The  farms 
and  villages  placed  on  a  sort  of  shoals,  scarcely 
rise  two  or  three  feet  above  the  surface  of  the 
water.    Every  thing  here  recalls  to  mind  tbe 

*  See  ft  pftper  on  Um  art  of  ootutruotiiiK  caaak,  by  Hesm. 

Dnpnis-Torcy  ud  Briawl,  in  the  Journal  de  I'EcoU  Poly- 
tecAtagve,  vol.  vii,  p.  265, 

t  "Rie  rising  toward  the  North  and  the  West  are  con- 
nected with  two  laet  efridget,  the  moantuni  of  Villa  de  Cora 
and  of  Merida.  Tbe  third  slope,  ranoiog  from  North  to 
Sonlh,  il  that  of  lbs  Imd  tirait,  between  the  Andw  and 
Jju  chain  of  Parime.  It  delermlneB  tbe  general  iacliDation 
^Vtbe  Orooooko,  from  the  mouth  of  the  Onaviare  to  that  of 
^  Apnw.  ^1 


iatinclati(Hi8  <tf  Lower  Egypt,  and  ^e  lake  of 
Xarajres,  heretofore  bo  celebrated  among  geo- 
gn^hers,  though  it  exists  only  during  some 
months  of  the  year,  l^e  swelhi^  of  the  riveis 
Apure,  Meta,  and  Oroonoko,  are  also  periodicaL 
In  the  ndny  season  the  horses,  that  wand»  is 
the  savannah,  and  have  not  time  to  reach  the 
rising  grounds  «f  the  Lkmas,  perish  by  hundreds. 
The  mares  are  seen,  followed  by  thor  colts  *, 
Bwimmisg  daring  a  part  oi  the  day  to  feed  upon 
tiie  grass,  the  tops  of  which  akme  wave  above 
the  waters.  In.  this  state  they  are  poieued  by 
the  crocgdiles,  and  it  is  by  no  means  uncommon 
to  find  the  prints  of  the  teeth  of  these  carmvorous 
r^)tilfis  4m  their  th^is.  The  carcases  of  horses» 
»ules,  and  cows,  attract  an  inniunerable  quan- 
tity of  vultures.  The  xamvrog^  are  the  ibises, 
or  rather  the  aguiline  vtUtares,  of  this  country. 
Hiey  have  the  mien  of  PkaraoKs  cMeken,  and 
render  Uie  same  service  to  the  inhabitants  of  the 
Llanos  as  the  vultur  percn(^^ru6  to  the  inhabi- 
tants of  Egypt. 

We  cannot  reflect  <m  the  efiects  of  these  inun  • 
dations,  without  admiring  the  prodi^^ous  pliabi- 
lity of  the  organization  of  the  animals,  that  man 

*  The  colts  are  drowned  every  where  in  large  numbers, 
becanie  they  are  sooner  lired.  of  swiniaiiag,  and  strive  to 
follow  tfa»  marei  in  placei  where  ihase  atone  can  touch  ^a» 
ground.  ^m 

t  Vultur  aura,  I*.  ;  carrion  vultuie. 
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has  subjected  to  Ms  sway.  In  Greenland  the 
dog  eats  the  refuse  of  the  fisheries  ;  andj  when 
fish  ^re  wanting,  feeds  on  seaweed.  The  ass, 
and  the  horse,  ori^nally  BaUres  of  the  cold  and 
barren  pkuns  oS  Upf>er-Asia,  follow  man  to  the 
New  World,  retom  to  the  savage  state,  and 
lead  a  restless  and  pïûnful  life  in  the  burning 
climate  of  the  tropics.  Pressed  alternately, 
by  excess  of  drought  and  of  humidity,  they 
sometimes  seek  a  pool  in  the  n^dst  of  a  ^re 
and  dusty  soil,  to  quench  their  tlurst  ;  and  at 
ether  tines  flee  firora  water,  and  the  overflowing 
rivers,  as  menaced  by  an  enemy  that  threatens 
them  on  all  sides.  Harrassed.  during  the  day 
by  gadflies,  and  moschettoes,  the  horses,  mules, 
and  cows  find  themselves  attacked  at  night  by 
enormous  bats,  that  '^fosten  cm  thôr  backs,  and 
cause  wounds  that  become  dangerous,  because 
they  are  filled  with  acaridee  and  other  htutful 
insects.  In  the  tune  of  great  drought,  the  mulea 
gnaw  even  the  thorny  melocactus  *,  melon 
thistle,  in  order  to  drink  it's  cooling  juice^  and 
draw  it  forth  as  from  a  ve^table  fouMain. 
During  the  great  inundations  these  same  animak 
lead  an  amphibious  life,  surrounded  by  crocodiles, 
water-serpents,  ^d  manatees.    Yet,  such  are 

*  Tbe   asies  are  particalarly    adroit   in    extracting  the 

«tare  conUtJned  in  the  cactua   melocaetug.     Hiey  push 
:  the  ihorDs  with  Iheir  hoofs;  but  aotne  hecome  Itme  in 
conieqaeDoe  of  this  openlion. 
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tbe  immittable  laws  of  natare,  tbdr  races  are 
preserved  in  tbe  straggle  with  tbe  éléments,  and 
amid  so  many  safferings  aod  <]angers.  When 
tbe  waters  retire,  and  tbe  rivers  retnni  again 
into  tbeir  beds,  tbe  savaanah  is  spread  over  with 
a  fine  odoriferons  grass  ;  and  tbe  animaîa  of 
old  Enrope  and  Uppa--Asia  seem  to  enjoy,  as 
in  tbdr  i^ve  climate,  tbe  renewed  ve^;etation 
of  spring. 

During  the  time  erf'  great  floods,  the  inhabi- 
tants of  these  countries,  to  avcnd  tbe  force  i^ 
the  currents,  and  tbe  flanger  ariang  fi<mi  tbe  . 
tmnks  of'trees,  ndiich  these  currents  bring' 
down,  instead  of  ascen<fing  in  their  boats  tbe 
beds  of  rivers,  cross  the  savannahs.  To  go  from 
Sui  Fernando  to  the  villages  of  San  Jnan  de 
Fayara,'  San  Raphael  de  Atami^ca,  or  San 
Francisco  de  Capanaparo,  they  direct  their 
course  due  South,  as  if  they  were  crossiDg  a 
single  river  of  twenty  leagues  broad.  The  junc- 
tions of  tbe  Guarico,  tbe  Apure,  the  CabuUare, 
and  the  Aranca  vrith  the  Oroonoko,  form,  at  a 
hundred  and  sixty  leagues  from  tbe  coast  of 
Guyana,  a  kind  of  intmor  Delta,  of  winch  hydro- 
graphy furnishes  few  examples  in  the  CHd  World. 
According  to  the  height  of  the  mercury  in  tbe 
barometer,  the  waters  of  the  Apure  have,  only  a 
&U  of  thirty-four  toises  frt>m  San  FemandoJ 
the  sea.  Tbe  fiill  from  the  mouths  of  the  < 
and  the  Missoury  to  the  bar  oi  tbe  MissisiiqH  u 
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not  more  coDsidenible.  The  savannahs  of 
Lower  Louisiana  every  where  remind  us  of  the 
savannahs  of  the  Lower  Orqonoko.    . 

We  remained  three  days  iu  the  little  towo  of 
San  Fernando.  We  lodged  with  the  Capuchin 
misûonary,  who  lived  much  at  his  ease.  We 
were  recommended  to  him  hy  the  bishop  of 
Car^ccas,  and  he  showed  us  the  most  obLlgiag 
attentions.  He  consulted  me  on  the  works,  - 
that  bud  been  undertaken  to  prevent  the  flood 
from  undermining  the  shore,  on  which  the  town 
was  built.  The  flowing  of  the  Portuguesa  into 
the  Apure  gives  the  latter  an  impulse  toward 
the  Soutt^West  ;  and,  instead  of  procuring  a 
fireer  course  for  the  river,  attempts  were  made 
to  conboe  it  by  dykes  and  piers.  It  was  easy  to 
predict,  that  these  would  be.  the  more  rapidly  ■ 
destroyed  by  the  swell  of  the  waters,  as  the 
shore  had  been  weakened  by  taking  away  the 
earth  behind  the  dyke,  to  be  employed  in  these 
hydraulic  constnicMons. 

San  Fernando  is  celebrated  for  t|»e  excessive 
heat,  that  prevails  there  the  greater  part  of  the 
year  :  and  before  I  begin  tlie  recital  of  our  long 
navigation  on  the  rivers,  I  shall  relate  some 
iacts,  that  are  calculated  to  throw  light  on  the 
meteorok^  of  the  tropics.  We  went  provided 
with  thermometers  to  the  flat  shores,  that  boi-der 
■jlie  river  Apuré,  whicïi  is  covered  with  white 
sand.   At  two  in  the  allemooo  I  found  the  sand. 


wherever  it  was  exposed  to  the  San,  at  Si'Q"  *. 
The  instrument,  raised  eighteen  inches  above 
the  sand,  marked  42*8°  ;  and  at  six  feet  high, 
387°.  The  temperature  of  the  air  under  the 
shade  of  a  ceiba,  was  36-2°.  These  observations 
were  made  during  a  dead  calm.  As  soon  as 
the  wind  began  to  blow,  the  temperature  of  the 
air  rose  3°  ;  yet  we  were  not  envel(^)ed  by  a 
unnd  of  sand  :  but  the  strata  of  air  had  been  in 
contact  with  a  soil  more  strongly  heated,  or 
through  which  wkirltvmds  of  sand  had  passed. 
This  western  part  of  tlie  Llanos  is  the  hottest, 
because  it  recdves  lûr  that  has  already  crossed 
the  rest  of  the  barren  steppe.  The  same  differ- 
ence has  been  observed  between  the  eastern 
and  western  parts  of  the  deserts  of  Afnca,  where 
the  tradewinds  blow. 

The'  heat  augments  sensibly  in  the  Llanos 
during  the  time  of  nuns,  parlicnlarly  in  the 
month  of  July,  when  the  sky  is  cloudy,  and 
sends  back  the  radiant  heat  toward  the  earth. 
During  this  season  the  breeze  entirely  ceases  ; 
and,  according  to  good  tberraometrical  observa- 
tions made  by  Mr.  Pozo,  the  thermometer  rises 
in  the  shade  to  39°  and  396°  f,  though  kept 
at  the  distance  of  more  than  fifteen  feet  from 
the  ground.    As  we  approached  the  banks  <rf' 
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tbc  Portugueea,  the  Apure,  and  the  Apnrito,  the 
mr  became  cooler  from  the  ev^mration  of  80 
considerable  a  mass  of  water.  This  eflect  is 
more  especially  perceptible  at  sunset  ;  during' 
the  day,  the  shores  of  the  rivers,  covered  with 
white  sand,  r^ect  the  heat  in  a  manner  insup- 
portable, more  even  than  the  yellowish-brown 
elayey  grounds  of  Calabozo  and  I^snao. 

On  the  28th  of  March  I  was  on  the  shore  at 
sunrise,  to  measure  the  breadth  of  the  Apure, 
wMch  is  two  hundred  and  six  tenses.  The  tiiuo- 
der  rolled  every  where  around.  It  was  the  first . 
storm,  EUid  the  first  r^n  of  the  season.  The 
river  was  swelled  by  the  East  wind  ;  hut  it  soon 
became  calm,  and  then  some  great  cetaceae,  of 
the  femily  of  blowers,  perfectly  resembling  the' 
poipoises  *  of  our  seas,  began  to  play  in  long  files 
on  the  surfiice  of  the  water.  The  slow  and  in- 
dolent crocodiles  seem  to  dread  the  iiàghbour- 
hood  of  these  animals,  so  noisy  and  impetuous 
in  thdr  evolutions.  We  saw  them  dive  when- 
ever the  blmoers  approached  them.  It  is  a  very 
extraordinary  phenomemm,  to  find  cetaceous 
animals  at  such  a  distance  from  the  coast.  The 
I^Kiniards  of  the  missions  dengnate  them,  as 
they  do  the  porpoises  rfthe  ocean,  by  the  name 
of  tonhuu.     The  Indian  name  is  orimtciw,  -f>. 

3f^  *  DelphiDns  pbocsaM,  Jj. 

"f  L)  the  Tanumack  laDgakge. 
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Tbe^  are  three  or  four  feet  long  ;  and  beodit^ 
tiieir  back,  and  pressing  with  their  tail  on  the 
inferior  strata  of  the  water,  they  eitpose  to  view 
a  part  of  the  back  and'Of  the  dorsal  fin.  I  did 
not  succeed  in  obuuning  any,  thoagh  I  ofteo 
engaged  the  llidians  to  shoot  at  them  mth  tbàr 
arrows.  Father  Gili  asserts,  that  the  Gumaoes 
eat  their  flesh.  Are  these  cetaceous  soimals  pe- 
culiar to  the  great  rivers  of  South  America,  like 
the  manatee,  which,  according  to  the  anatomical  ' 
researches  of  Mr.  Cnvier,  is  also  a  fresh  water 
cetaceous  animal  ?  or  must  we  admit,  that  they 
go  up  from  the  sea  against  the  current,  as  the 
delpbinaptera  beluga  sometimes  does  in  the 
rivers  of  Asia  ?  What  would  lead  roe  to  doubt 
tl^  last  supposition  is,  that  we  saw  tomnas 
above  the  great  cataracts  of  the  Oroonc^o,  m  the 
Rio  Atapabo.  Did  they  penetrate  into  the  centre 
of  eqnkioctial  America  from  the  mouth  of  the 
Amazon,  by  the  communication  of  this  river 
with  the  Rio  Negro,  the  Cassiquiare,  and  the 
Oroonoko  ?  They  are  found  here  at  all  seasons, 
and  nothing  seems  to  announce,  that  theynnake 
periodical  voyages  like  salmon. 

While  the  thunder  rolled  around  us,  the  sky 
yet  displayed  only  scattered  clouds,  that  ad- 
vanced slowly  toward  the  zenith,  and  in  an  op- 
posite direction.  The  hygrometer  of  Deluc  was 
at  63°;  the  centigrade  thermometer,  33-7'*A 

•  Hygrometer  of  Sminsure,  BTSi*;  th.  19*  R. 
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Hie  ekctfcnneter,  armed  wtUi  a  smoking  mateh, 
gave  no  trigo  of  electricity.  As  the  storm  ga- 
tiiered,  the  blue  of  the  sky  changed  at  first  to 
deep  azure,  and  then  to  gray.  The  vesicular 
vapour  became  visible,  and  the  thermometer 
rose  3P,  as  is  almost  always  t^  case  within  the 
tropics  from  a  cloudy  sky,  that  sends'  back  the 
radiant  heat  of  the  soil  A  heavy  rain  fell. 
Beùg  sufficiently  habituated  to  the'cHmatenot 

*  t<>  fear  the  e£fect  of  tropical  nuns,  we  remained 
on  the  shore,  to  observe  \he  electrometer.  -  I 
held  it  more  than  twenty  minutes  in  my  hand, 

-six  feet  above  the  ground,  and  observed,  that 
in  general  the  pith  balls  separated  only  a  £ew 
seconds  before  the  lightning  was  seen.  The  se- 
paration was  four  lines.  The  electric  charge 
remuned  the  same  during  several  minutes  ;  and 
having  time  to  determine  the  nature  of  the  elec-  . 
tricity,  by  approaching  a  sUck  of  sealingwax,  I 
saw  here  in  the  plun  what  I  have  often  observed 
on  the  back  of  the  Andes  during  a  storm,  that 
the  electricity  of  the  atmosphere  was  first  posi- 
tive, then  null,  and  then  negative.  These  oscil- 
lations from  positive  to  negative  (from  the 
vitreous  to  the  resinous  state)  were  often  re- 
peated. Yet  the  electrometer  constantly  denoted 
a  little  before  the  lightning  only  no  E.,  or  +  E., 
and  nevw  —  E.  Toward  the  end  of  the  storm, 
thi^  west  wind  became  very  impetuous.  The 
clouds  dispersed,  and  th^  thermometer  sunk  to 
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22°  on  accoufit  of  the  evaporatimi  fi!om  the  soil, 
and  the  freer  radiation  toward  the  sky. 

I  have  entered  into  these  details  on  the  elec- 
tric charge  of  the  atmosphere,  because  traveUers 
in  general  have  coafinkd  themselves  to  the  de- 
scription of  the  impressions  produced  on  a  Eu- 
ropean newly  arrived  by  the  soleton  spectacle  of 
a  tropical  storm.  In  a  country,  where  the  year 
in  divided  into  two  great  seasons  of  drought  and 
wet,  or^  as  the  Indians  say  in  their  expressive  . 
language,  of  Sun  *  and  rain  -f-,  it  is  highly  inte- 
resting to  follow  the  process  of  meteorological 
phenomena  in  the  transition  trom  one  season  to 
another.  We  had  already  observed  in  the  val- 
leys of  Aragûa,  from  the  18th  and  19th  of  Feb- 
ruary, clouds  forming  at  the  comn^ncement  of 
the  night.  In  the  beginning  of  the  month  of 
March,  the  accumulation  of  the  vesicular  va- 
pours, visible  to  the  eye,  and  with  them  signs  of 
atmospheric  electricity,  ai^niented  daily.  We 
saw  flashes  of  heat  lightning  to  the  South  ;  tind 
the  electrometer  of  Volta  displayed  constant^ 
at  sunset  vitreous  electricity.    The  separation 

*  In  Mi^pure  camoli,  properly  the  retfhadMU  on/or  (of 
Ike  Sun).  'Itie  Tamanaca  call  the  season  of  drought  wtMa, 
tbu  lime  of  gntf/ioppert, 

t  In  ibc  Tamanuc  language  canepo.  The  year  is  desig- 
nated, auiong  BCTemt  niitions,  by  the  name  ofone  of  the  two 
seasons.  The  Maypares  say,  jo  ntany  Si^m  (or  rathei'  so  Mby 
ardon  of  the  SmJ  ;  the  TamaiiHf  s,  lamanyrmM*. 
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of  the  little  pith  balls,  null  during  the  rest  of  the 
day,  was  from  three  to  four  lines  at  the  com- 
mencement of  the  night  ;  which  is  triple  what  I 
generally  observed  in  Europe  *,  with  the  same 
instrument,  in  calm  weathel".  Upon  the  whole, 
from  the  20th  of  May,  the  electrical  equihbrium 
of  the  atmosphere  seemed  broken.  During 
whole  hours  the  electricity  was  null  ;  then  be- 
came very  strong,  from  four  to  five  lines  ;  and 
soon  after  was  again  imperceptible.  The  hy- 
drometer of  Delnc  continued  to  indicate  gresX 
dryness  firom  33"  to  35°  -f-,  and  yet  the  atmos- 
phere appeared  no  longer  the  same.  Amid  these 
perpetual  variations  of  the  electric  charge  of  the 
fur,  the  trees,  divested  of  their  foUage,  already 
began  to  unfold  new  leaves,  and  seemed  to  feel 
the  approach  of  spring. 

The  variations  which  we  have  just  described 
are  not  peculiar  to  one  year.  Every  thing  in  the 
equinoctial  zone  has  a  wonderful  uniformity  of 
succession,  because  the  active  powers  of  nature 
limit  and  balance  each  other,  according  to  laws 

*  At  Sklsbourg,  at  Bare'itli,  and  at  Jena,  in  Oennaa}'  ;  io 
tbe  pia^  of  St.  Denis  near  Paris  ;  and  on  the  table-land  in 
Cast^le.  See  tbe  table  of  my  eiperiments  on  tbe  electricity 
ii(  tbe  atiDoapbere  in  tbe  Joamal  de  Piytique,  vol.  xhiii, 
p.  1S9. 

■f  68°  to  70>8°  of  tbe  hygrometer  of  Sanunre,  Rewniur'i* 
Iberm.  from  83*  to  26*;  nhich  prorea  the  dryness  of  the  air 
io  tha  eqniaoetial  vone. 
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that  are  easily  reco|^Dized.  I  shall  here  note  tft» 
progress'  of  atai<»pherical  phenomena  in  the 
islands  to  the  East  of  the  Cordilleras  of  Merida 
and  of  New  Grenada,  in  the  Llanos  of  Venezuela 
.  and  the  Kio  Meta,  from  four  to  ten  degrees  of 
North  latitude,  whererer  the  rtàns  are  constant' 
from  May  to  October,  and  comprehending  oon- 
seqnently  the  periods  oi  the  greatest  heats,  which 
is  in  July  and  August*. 

Nothing  can  equal  the  clearness  of  the  atmos- 
phere from  the  month  of  December  to  that  of 
February.  The  sky  is  then  constantly  without 
clouds  ;  and  if  one  should  appear,  it  ia  a  pheno- 
menon that  engages  the  whole  attention  of  the 
inhabitants.  The  breeze  from  the  East,  and 
the  East-North-Elast,  blows  with  violence.  As  it 
brings  with  it  mr  always  of  the  same  tempera- 
ture, the  vapours  cfuinot  become  visible  by 
cooling. 

About  the  end  of  February  and  the  be^n-. 
ning  of  March,  the  blue  oi  the  sky  is  less  intense, 
•the  hygrometer  indicates  by  decrees  greater  hu- 
midity, the  stars  are  sometimes  veiled  by  a  slight 
stratum  of  vapours,  and  Xhen  light  is  no  longer 
steady  and  planetary  ;  they  are  seen  twinkUng 

*  Tbo  maxioinm  of  the  ^  heat  ii  feh  on  the  cqmI,  id  Cn- 
maaa,  at  1Â  Giiayra,  and  in  the  Dcig;bbouriii^  Uland  of  Har- 
garettx,  not  before  die  month  of  September;  and  Ibe  nina, 
if  thia  name  can  bè  given  to  a  few  drops  tbal  fall  at  ioterraa, 
ara  obieired  odI)'  in  tbe  montha  of  October  and  Novttnbar. 
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from  time  to  time  at  20*  alwve  the ,  horizon. 
The  breeze  at  this  period  becomes  less  strong, 
less  règolar,  and  is  often  interrupted  by  dead 
calms.  The  clouds  accumulate  toward  the  South- 
South-£ast.  They  appear  like  distant  moun- 
t^uns,  -  with  outlines  strongly  marked.  From 
time  to  time  they  detach  themselves  from  the 
horizon,  and  traverse  the  vault  of  thé  sky  with 
a  rapidity,  which  little  corresponds  inth  the 
feeble  wind  that  reigns  in,  the  inferior  strata  of 
ttie  air.  At  the  end  of  March,  the  southern 
re^oa  of  the  atmosphere  is  illumined  by  small 
electric  explosions.  They  are  like  phospho- 
rescent gleams,  circumscribed  by  one  group  of 
vapours.  The  breeze  then  passes  Irom  time  to 
time,  and  for  several  hours  together,  to  the  West 
and  South- West.  This  is  a  certain  sigQ  of  the 
appiroach  of  the  rainy  season,  which  begins  at 
the  Oroonoko  about  the  end  of  April.  The  sk;^ 
begins  to  be  obscured,  the  azure  disappears,  and 
a  gray  tint  is  spread  uniformly  over  it.  At  the 
same  time  the  beat  of  the  atmosphere  pn^res- 
âvely  incr^âes  ;  and  soon  they  are  no  longer 
clouds,  but  condensed  vE^raurs,  that  cover  the 
vhole  vault  of  the  sky.  The  plùntive  cry  of  the 
howling  monkies  begins  to  be  heard  before  the 
rising  of  the  Sun.  The  atmospheric  electricity, 
which,  during  the  time  of  great  droughts,  from 
December  to  March,  bad  been  constantly,  in 
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the  day,  from  1*7  to  2  lines  on  the  electrometer 
ofVoIta,  becomes  extremely, variable  from  the 

-  month  of  March.  It  appears  null  during  whole 
daj's  ;  and  then  for  some  hours  the  pith  biilla  <^ 
the  electrometer  of  Volta  diverge  three  or  four 
lines.  The  atmosphere,  which  is  geoerally  in 
the  toirid,  as  well  as  in  the  temperate  zone,  in  a 
state  of  vitreous  electricity,  passes  altemstely, 
for  eight  or  ten  minutes,  to  tlw  resinous  state. 
The  season  of  nuns  is  that  of  storms  ;  and  yet  a 
great  number  of  experiments,  made  during  three 
years,  prove  to  me,  that  it  is  precisely  in  thb 
season  of  storms  we  find  the  electric  tension 

'least  in  the  lower  re^ons  c^  the  atmosphere. 
Are  storms  the  effect  of  this  unequal  cbai^  of 
thediffwentsuperincumbentstrBtaofidr?  Wliat 
prevents  the  electricity  from  descending  toward 
the  earth,  in  an  air  become  more  Imttiid  since 
the  month  of  Mfu-cb?  The  electricity  at  thii 
period,  instead  of  being  dit^sed  throngfaout  the 
whole  atmosphere,  appears  accumtdated  on  the 
extefior  envelope,  at  the  surface  of  the  clouds. 
According  to  Mr.  Gay-Lnssac  it  is  the  formation 

.  of  the  cloud  itself,  ihaA  carries  the  fluid  toward 
it's  sur&oe.  The  storm  rises  in  the  plains  two 
hours  after  the  Sun  baa  passed  the  meridian  ; 

.  consequently  a  short  time  after  the  moment  of 
the  maximum  of  dinmal  heat  nndn  the  troiùcB. 
It  is  extremely  rare  in  ^e  ishtnds  to  bear  thoit- 
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der  during  the  night,  or  in  the  morning.  Storms 
at  night  are  peculiar  to  certain  vailles  of  rivers, 
that  bave  a  particular  climate. 

What  then  are  the  causes  of  this  rupture  of 
the  equilibrium  in  the  electric  tension  of  the 
air?  of  this  continual  condensatitm  of  the 
i-apours  into  water  ?  of  this  ■  intierruption  of 
the  breezes  ?  of  this  commencement  and  dura- 
tion of  the  ffûoy  seasons  ?  I  doubt  whether 
electricity  have  any  influence  on  the*  formation 
of  vesicular  vapours.  It  is,  rather  the  foiina- 
.'IÎOD  of  Uiese  vapours  that  augttents  and  modi'- 
fies  the  electrical  tension.  To  the  North  and  ttf 
the  South  of  the  equator,  storms  or  great  explo- 
mons  take  place  at  the  same  tinte  in  the  temper 
rate  and  in  th«  equinoctial  zone.  '  Is  there  tài 
action  that  te  propagated  through  the  great 
aerial  ocean  from  the  fii'St  of  thesd  zones  ttf- 
ward  the  trcrpl<ïsî  liow  can  it  be  ctVneeived, 
that,  under^  this  soite,  whei«  the  Sun  rises  con- 
stantly to  so  great  a  height  above  the  horizon, 
*  it's  passage  through  the  zenith  can  have  s6 
powerful  an  loduence  on  the  OfMeôrological 
changes?  I  am  of  opinion,  that,  no  local  cause 
dcftermtnes  the  Commencement  of  the  rmns  uii-  . 
der  the  tropics;  and  that  a  more  intimate  know- 
ledge of  the  superior  currents  of  air  mil  eluci- 
date these  ^problems  so  complicated  in  appear- 
ance. We  can  observe  only  what  passes  in  the 
-lower  strata  of  the  atmosphere.    The  Andes  are 
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scarcely  inhabited  to  above  two  tbonsand  tenses 
high  ;  and  at  this  height  Ute  proximity  of  the 
soil,  and  the  masses  of  mountains,  that  form  the 
shoals  of  the  aerial  ocean,  have  a  aensiUe  in- 
fluence OD  the  ambient  wr.  What  we  observe 
oo  the  table-land  of  Antisaoa  is  not  what  we 
should  find  at  the  sune height  io  a  baUoon^hover- 
ing  over  the  Llanos  or  the  surfece  of  the  ocean. 

We  have  just  seen,  that  the  season  of  rains 
and  storms  in  the  northern  equinoc^il  zone 
coincides  with  the  passage  of  the  Sun  through 
the  zenith  *  of  iàe  place,  mlb  the  cessation  of 
the  breezes  or  North-East  winds,  and  wi&  the 
frequency  of  calms,  and  batdavales,  which  are 
stormy  winds  from  the  Soutb-East  and  Sooth- 
West  accompanied  by  a  cloudy  sky '}-.  I  believe 
that,  in  reflet^ng  on  the  general  laws  of  the 
equiUbrium  of  the  gazeous  masses  that  consti- 
tnte  our.  atmosphere,  we  and,  in  the  interraptifHi 
of  the  current  that  blows  frcon  an  homonymm» 
pole,  in  the  want  of  the  renewal  of  mr  under  the 
torrid  zone,  and  in  the  continued  action  of  an 
ascending  humid  carrent,  a  veity  siipple  cause 
of  the  cmncidence  of  these  phenom^ia.  Wtûle 
the  breeze  from  the  North-East  blows  with  all 

*  TbeM  pauBjes  take  place  in  the  Gi\b  and  tantb  de^rtea. 
or  North  lat.,  between  the  3d  and  the  lAth  of  April,  and  b»- 
treen  the  37th  of  August  and  the  8th  of  Seplemher. 

t  Compare  mj  Enai  folUii»t  lur  la  Nondh  Eipagne,  vol.  ii, 
■    p.  882,  7W,  and  767. 
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it's  violence  North  of  the  equator,  it  prevents  the 
atmosphere,  that  covers  the  equinoctial  laoda 
and  seas,  from  saturating  itself  with  moisture. 
The  hot  and  moist  air  of  the  torrid  zone  rises 
aloft,  and  flows  off  again  toward  the  poles  ;  while 
inferior  polar  cai-rents,  bringing  drier  and  colder 
strata,  are  every  instant  taking  the  place  of  the 
columns  of  asoendiog  air.  By  this  constant 
action  of  two. opposite  currents,  the  humidity, 
for  from  h&ng  accumulated  in  the  equatorial 
region,  is  carried  toward  the  cold  and  temperate 
rc^^s.  During  this  season  of  hi-eezes,  which  is 
that  when  the  Sun  is  in  the  southern  signs,  the 
sky  in  the  northern  eqainocUal  zone  is  constantly 
serene.  .  The  vesicular  vapouvs  are  not  con- 
densed, because  the  air,  unceasingly  renewed,.is 
&r  from  the  point  of  saturation.  In  proporUon 
as  the  Sun,  entering  the  northern  signs,  rises 
toward  the  zenith,  the  breeze  of  the  Narth-£ast 
softens,  and  by  decrees  entirely  ceases.  The 
difierence  of  temperature  between  the  troènes 
and  the  temperate  northern  zone  is  then  the  least 
possible.  It  is'  tlfe  summer  of  the  boreal  pole  ; 
and,  if  the  mean  temperature  of  the  winter^  be- 
tween 42°  and  53°  of  North  latitude,  be  from 
20°  to  26°  of  the  centigrade  thermometer  less 
than  the  equatorial  heat,  the  difference  in  sum- 
mer is  scarcely  from  4°  to  &.  The  Sun  being 
in  the  zenith,  and  the  breeze  having  ceased,  the 
Causes  that  prodmbe  humitUty ,  and  'accumulate 
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it  in  the  Dorthern  equinoctial  zone,  beconie  a$ 
once  more  active.  The  cf^mn  of  air,  which 
reposes  on.  this  zone,  is  saturated  vith  vaponrs, 
because  it  is  no  longer  renewed  by  the  polar 
current.  Clouds  form  in  this  air  saturated  and 
cooled  by  the  coçibined  effects  «eradiation  and 
the  dilatation  of  the  ascending  air.  This  air 
angments  it's  capacity  for  heat  in  proportion  as 
it  rarities.  With  the  formation  and  collection  of 
the  vesicular  vapours,  the  electricity  accuma- 
lates  in  the  higher  regions  (^  the  atmosphere. 
The  precipitation  of  the  v&ppurs  is  contjnual 
during  the  day.  It  generally  ceEtses  at  night, 
and  frequently  even  before  sunset.  The  ahowere 
are  regnlarly  more  violent,  a^d  accompanied 
with  electric  e}q)lo8io«8,  a  short  time  aflfer  the 
maximum  of  the  diurnal  heat.  This  state  of 
things  remains  the  same,  till  the  Sun  enters  into 
the  southern  signs.  This  is  the  oommencement 
of  cold  in  the  northern  tempeiUe  zone.  The 
current  from  the  North  pole  i*  then  reestab- 
lished, because  the  diiRereoce  betwera  the  beat 
of  the  equinoctial  and  temperate  i-egions  aug- 
ments daily.  The  North-Eost  breeze  blows 
with  violence,  the  air  of  the  tropics  is  renewed, 
and  can  no  longer  att^n  the  degi-ee  of  satura- 
tion. The  nuns  consequently  cease,  the  vestcu- 
lar  vapour  is  dissolved,  and  the  sky  resumes  all 
it's  clearness  and  ît^s  azure  tint.  Electrical  ex- 
plosions are  no  longer  heard,  d*ubf  less  bocauae 
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dectricity  finds  no  more  those  groups  of  ve8icula[' 
vapoars  in  the  high  regions  of  the  mr,  I  had 
,  almost  said  that  coating  of  clouds  on  which  the 
fluid  can  accumulate. 

We  have  here  considered  the  cessation  of  the 
breezes  as  the  principal  cause  *  of  the  equatorial 
rains.  'Hiése  rains  in  each  hemisphere  last  only 
as  long  as  the  Sun  lias  a  declination  homony- 
mous with  that  hemisphere.  It  is  necessary  to 
observe,  that  the  absence  of  the  breeze  is  not 
always- succeeded  by  a  dead  calm  ;  but  that  the  ' 
-calm  is  often  interrupted,  particulariy  along  the 
western  coasts  of  America,  by  bendàvales,  or 
Soutb-West  and  Soutb-Ëast  winds.  This  phe- 
nomenon seems  to  demonstrate,  that  the  columns 
of  humid  air,  that  rise  in  the  northern  equatorial 
zone,  sometimes  fkm  off  toward  the  South  piole. 
In  fact,  the  countries  situate  imder  the  torrid 
zone,  both  North  and  South  of  the  equator,  fur- 
nish during  their  sumnaer,  while  the- Sun  passé» 
through  their  zenith,  the  maximam  of  difiè^nos 
of  temperature  with  the  air  of  the  heteronymou» 
pole.  The  southern  temperate  zone  hafi  it's 
winter,  while  it.rains  to  the  North  of  the  equa- 
tor ;  and  while  a  mean  heat  prevails  firom  5°  to 
&*  greater  than  in  the  time  of  drought,  when  the 

*  I  hare  in  this  diicusslon  designedly  excluded  tho  nn> 
certain  hjipotbeies,  foi:(ided  on  the  combinations  of  oxygen 
and  hydrogen,  and  on  the  property  attributed  to  electricity 
of  fornin^  and  prcd|iit«(uig  Ksicnhu  vapours^   .--^         .' 
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San  is  lowei*.*  The  contiDuation  of  the  r^ns, 
while  the  bendavales  blow,  proyes,  that  the  cur- 
vents  from  the  r^noter  pole  do  not  act  in  the 
-northern  equinoctial  zone  like  the  currents  of 
the  nearer  pole,  on  account  of  thé  greater  hu- 
midity of  the  southern  polar  current.  The  Mr, 
wafted  by  tliis  current,  comes  from  a  Iiemisphere 
consisting  almost  entirely  of  water.  It  traverses 
all  the  southern'  equatorial  zone  to  reaeh  the 
parallel  of  8°  of  North  latitude  ;  and  is  conse- 
quently less  dry,  less  cold,  less  adapted  to  act 
as  a  counter-current,  to  renew-  the  equinoctial 
air,  and  prevent  it's  saturation,  than  the  northern 
p^r  current,  or  the  breeze  from  the  North- 
£ast-f-.  We  may  suppose,  that  the  benAwales 
^  are  inpetuous  winds  pn  sdme'coagts,  for  instance 
on  that  ffS  <î4tatimala,  beoanse  they  are  not  the 
effect  of  a  regular  and  progressive  descent  of  the 
air  of  the  tropics  toward  the  South  pole,  but 
Uternate  with  calms,  are  accompanied  by  elec- 
trical exploaicHifi,  and  are  real  squalls,  that  indi- 
cate a  r^ux,  an  abrupt  and  instantaneous  rup- 
ture of  equilibrium  in  the  aerial  ocean. 

•  From  the  equator  to  10*  of  North  lat,  the  «w«  tempe- 
ratures  of  the  summer  and  winter  months  scarcely  differ  2* 
or  3*  ;  hot  «t  the  limits  of  the  torrid  eoik,  toward  the  tropic 
of  Cancer,  tlie  difference  amounts  (rf  8°  or  0°. 

f  In  the  two  temperate  zones,  the  air  loses  it's  tranaparenc^ 
every  time  that  Uie  wind  hlows  from  the  keterepymoui  pole, 
that  is  to  say,  from  the  p«Ie  that  has  not  the  aame  denomis»- 
tioB  a>  tiie  henispbei*  where  tlie  wind  blows. 
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We  have  here  discussed  one  of  the  most  ini' 
portant  pbeaomena  of  the  meteorology  of  the 
tropics,  considered  in  it's  most  general  view. 
In  the  same  manner  as  the  limits  of  the  trade- 
winds  do  not  form  circles  parallel  to  the  equa- 
tor*, the  action  of  the  polar  currents  is  variously 
felt  under  different  meridians.  The  cbuns  ot. 
mountains  and  the  coasts  in  the  same  hemis-^ 
pbere  have  often  opposite  seasons.  We  shall 
hereafter  have  occasion  to  notice  several  ex- 
amples of  these  anomalies  ;  but,  in  order  to  dis- 
cover the  laws  of  nature,  we  must  know  before 
We  examine  into  the  causes  of  local  perturba- 
tions, the  mean  state  of  the  atmosphere,  and  the 
constant  type  of  it's  variations. 

The  aspect  of  the  sky,  the  progress  of  the 
electricity,  and  the  shower  of  the  28th  of  March, 
announced  the  commencement  of  the  rainy  sea- 
son  ;  we  were  still  adrised  however,  to  go  from 
San  Fernando  de  Apure  by  San  Francisco  de 
Capanaparo.'the  Rio  Sinaruco,  and  the  Halo  de 
San  Antonio,  to  thé  village  of  the  Otomacks, 
recently  founded  near  the  banks  of  the  Meta, 
and  to  embark  on  the  Oroonoko  a  little  above 
Carichana.  This,  way  by  land  lies  across  an  un- 
healthy and  feverous  country.  An  old  fiumer, 
Don  Francisco  Sanchez,   obligingly  offered  to 

•  Sm  abore,  toI.  n,  p.  S  and  74  ;  wwl  my  ilimmre  tur  It» 
ligna  itolÂtrmti,  p.  1 1*. 
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conduct  us.  His  dress  denoted  the  great  sim- 
plicity of  manners,  that  prevails  in  those  distant 
countries.  He  had  acquired  a  fortune  of  more 
than  100,000  piastres,-  and  yet  be  mounted  on 
hors^ack  with  bare  feet^  armed  with  Urge 
silver  spurs.  We  knew  by  the  experience  of 
several  weeks  the  dull  uniformity  of  the  vegeta- 
tion of  the  Llanos,  and  pr^rred  the  longer 
road,  that  leads  by  the  Rio  Apure  to  the  Oroo- 
n(^o.  We  chose  one  of  those  very  large  canoes, 
c^led  lanchas  by  the  Spaniards*.  A  .pilot 'f- 
and  four  Indians  were  soffident  to  manage  it. 
They  constracted  near  the  stem,  in  the  space  of 
a  few  hours,  a  cabin  covered  with  the  leaves  of 
the  corypha,  suf&cienliy  spacious  to  contra  a 
table  and  benches.  These  were  ma^e ,  of  ox 
hides,  Btrmned  tight,  and  -nailed  to  lir^mes  <tf 
brazil  wood.  I  mention  these  minute  circum- 
stances, to  prove  that  our  accommodations  on 
the  Rio  Apure  were  for  different  &om  those,  to 
which  we  were  reduced  in  the  narrow  boats  of 
the  Oroonoko.  We  loaded  the  canoe  with  pro- 
vision for  a  month.  Fowls,  eggs,  plantains, 
cassava,  and  cacao,  are  fonnd  in  abundance  at 
/ 

*  VTa  payed  for  tbe  conTejaDce  from  San' Fernando  de  , 
Apore  to  Carichara  od  .the  Oroonoko,  a  distance  tfaat  take* 
cigbt  days,  teo  piastres  for  the  lancha,  beside  tbe  price  of  the 
days'  works,  which  is  half  a  piastre,  or  four  HaU,  for  the  pilot, 
and  two  rialt  for  erery  Indian  rower. 

^  Jil  jtatrtn. 
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San  Fernando.  Tlie  good  capuclnn  *  father  gave 
lu  sherry  wine,  oranges,  and  tamarinds,  to  ma^e 
.  cooling  beverages.  We  conld  foresee,  that  a 
roof  constructed  of  palm-tree  leaves  woald  be- 
come excessively  heated  in  the  bed  of  a  large 
river,  where  we  were  almost  always  exposed  to 
the  perpendicular  rays  of  the  Sao,  The  Indians 
reUed  less  on  the  provision  we  had  purchased, 
than  on  their  hooks  and  nets.  We  took  also 
some  firearms,  which  we  found  in  pretty  general 
use  as  fhr  as  the  cataracts  ;  but  farther  South 
the  immense  humidity  of  the  mr  prevents  the 
missionaries  from  using  musquets.  The  Rio 
Apure  abounds  in  fish,  manatees,  and  turtles, 
the  egg»  of  which  afford  an  aliment  more  nutri- 
tious than  agreeable  to  the  taste.  It's  banks  are 
pe(^ed  by  an  innumerable  quantity  of  birds, 
among  which  the  pawn  and  the  guackaraca, 
which  may  he  called  the  turkeys  and  pheasants 
of  those  countries,  are  found  the  most  useful. 
Their  flesh  appeared  to  be  harder  and  less  white 
than  that  of  our  gallinaceous  tribe  in  Europe, 
because  they  use  much  more  muscular  «cercise-f-. 
We  did  not  forget  to  add  to  otur  provinon,  fish- 

*  Fray  Jose  Uuù  de  Halaga. 

t  Tlie  inuscvkr  contraction  (lh«  discharge  rroin  the  nervo 
into  the  ntusde)  U  attended  with  a  chemical  chaage  in  the 
elemeals.  I'here  ia  an  absorption  of  oxygen  from  the  arterial 
blood,  aod,  daring  thia  abaorptioo,  the  taascular  tibr»  )>lackens, 
and  becomes  carbonized. 
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iog-instnuiientB,'  and  fire-arms,  a  fev  eaAs  at 
brandy,  to  serve  as  a  medinm  of  barter  with  the 
Indiana  of  the  Orooooko. 

We  dqiarted  from  Sao  Feraajodo*  on  tlie 
Sbtti  ol  Mardi,  at  fbor  in  the  aûemooo.  The 
weather  was  extreaiely  hot  ;  the  thermonicter 
rimng  in  the  shade  to  34°,  tboogfa  the  breoe 
blew  very  strongly  from  the  Sontb-EasL  Owing 
to  this  contrary  wind  we  coukl  not  set  our  sails. 
We  were  accompanied  in  the  wbdie  of  this 
voyage  on  the  Apnre,  tbe  Oromioko,  and  the 
Rio  HegrOi  by  the  brother-in-law  of  the  gover- 
nor of  the  fwovince  o(  Varioas,  Don  Nicolas 
Sotto,  who,  receatly  arrived  from  Cadiz,  "bad 
made  an  excursion  to  San  Fa*nando.  Deàrons 
of  visiting  countries  so  caictdated  to  excite  the 
curiosity  of  a  European,  be  did  not  hentate  to 
confine  himself  with  us  during  seventy-fiiur  days 
in  a  narrow  boat,  infested  with  moscbettoes. 

*  I  foand,  hy  meridiao  altitudei  of  •  in  tbe  Sou&era 
Cron,  tbe  blitode  ot  San  Fernaiido  de  Apare  (at  the  booM 
of  tbe  mtuioaary)  7°  SOT  12".  (Obi.  Ait.,  toI.  i,"  p.  216.) 
The  loogftade  by  tbe  timekeeper  wu  70^  21'  10";  tbe  dip 
ef  tbe  needle,  M■^^',  ceaL  div.  Tbe  inteoMt;  of  magnetic 
actKM  raanifested  itMlf,  u  at  Calaboao,  by  two  bandred  and 
twcoty-two  oscilUlioDc  in  lO'.  Tbe  naiqe  oT  San  FemaBdo 
ia  not  jel  foond  oo  modem  maps,  for  inalaDce  oo  tfaa  fine 
■tapa  of  Arrowtmitb  and  Brae,  notwitfaataDdÎDg  tbe  aatraao- 
Bonical  pocition  of  ibis  Utva  waapubliibed  twelve  yeani^ 
ifl  nj  Comiptettu  LoHgkmiiiutm  ti  Latitm^mM  Amaita  ayn- 
noetiahi. 

L:mi,z.d'=,G'OOglc 
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Hia  aimable  ^Ispositioa  and  gay  temper  often 
contributed  to  make  us  foi^et  the  safferings  of 
a  Toyage,  that  was  hot  wholly  exemjA  from  dan- 
ger.   We  passed  the  mouth  of  the  Apurito,  and 
coasted  the  island  of  the  same  name,  formed  by 
the  Apure  and  the  Guarico.    iThis  island  is  in  ' 
&ct  only  a  very  low  spot  of  ground,  bordered  by 
two  great  rivers,  both  of  which  at  a  little  dis- 
tance from  each  other  foil  into  the  Oroon<Ào, 
after  having  formed  a  junction  below  San  Fer- 
nando by  the  first  bifurcation  of  the  Apure.' 
Vlsla  del  Apurito  is  twenty-two  leagues  in' 
laigth,  and  two  or  three  leagues  in  breadth.    It 
is  divided  by  the  Cano  de  la  Tlgrera,  and  the 
Cano  del  Manati,  into  three  parts  ;  the  two  ex- 
.  tremes  of  which  bear  Uie  names  oi  Isla  de  Blanco, 
'  and  Ifila  de  los  Garzitas.     I  enter  into  these  par- 
ticulars, because  all  the  ma[n  hitherto  published  ' 
^figure  in  the  strongest  manner  the  course  and 
branches  of  the  rivers  between  the  Gnarico  and 
the  Meta.    The  right  bank  of  the  Apure,  bebw 
the  Apurito,  is  somewhat  better  cultivated  than 
tbe  left  bank,  where  the  Yaruroes  (or  Japuin 
Indians)  have  constructed  a  few  hvts  mth  reeds 
and  stalks  of  palm-leaves.    They  live  by  hunt- 
ing and  fishing  ;  aod  bdng  very  skilful  in  killing 
jaguars,  it  is  they  who  principally  cany  the 
skins,  known  in  Europe  by  the  name  of  tiger-,  - 
skins,  to  the  Spanish  villages.    A  part  of  these 
Indians  have  been  b^Uzed,  bnt  they  never  vint 
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the  Christiaa  churches.  They  are  considered  «s 
savages,  because  they  choose  to  remma  indepen- 
dent. Other  tribes  of  Yaruroes  live  under  the 
rule  of  the  missionaries,  in  the  village  of  Acha- 
guas,  ùtuate  to  the  South  of  the  Rio  Payant. 
The  individuals  of  this -nation,  whom  I  had  am 
opportunity  of  seeing  at  the  Oroonoko,  have 
some  features  in  their  physiognomy  that  are  er- 
roneously called  Tatarian,  and  which  belong  to 
branches  of  the  Mongul  race.  Their  look  is 
stem,  the  eye  very  long,  high  cheekbones,  but 
the  nose  prominent  throughout  it'a  whole  length. 
They  are  taller,  browner,  and  less  thick-set  than 
the  Cliayma  Indians.  The  missionaries  pndse 
the  intellectual  character  of  the  Yaruroes,  who 
were  formerly  a  powerful  and  numerous  nation 
on  the  banks  of  the  Oroonoko,  especially  in  the 
environs  of  Caycara,  below  the  mouUi  of  the 
Guarico.  We  passed  the  night  at  l}iammt€f  a 
small  sugar  |Jantation  fwmed  opposite  the  island 
of  the  same  name. 

During  the  whole  of  my  voyage  from  San 
Femimdo  to  San  Carlos  del  Rio  N^fro,  and 
thence  to  the  town  of  Angostura,  1  confined  my- 
self to  writing  day  by  day,  «ther  in  the  boat,  w 
where  we  disembarked  at  night,  what  appeared 
to  me  worthy  of  observation.  Violent  rains,  and 
the  prodigwus  quantity  of  moschettoea  with 
wbich  the  ur  is  filled  on  the  banks  ottbe  Oroo- 
noko and  the  Casiiquiare,  necessarily  occasioned 


flome  iH'eaks  in  tlus  labour  ;  which  I  supplied  bj' 
notes  taken  a  few  days  after.  The  following 
pages  are  extracts  from  my  journal.  Whatever 
is  written  while  the  objects  we  describe  are 
before  our  eyes  bears  a  character  of  triitb,  I  had 
almost  said  of  indrviduality,  which  g^ves  attrac- 
tion to  things  the  least  important. 

In  order  to  avoid  useless  repetitions,  I  have 
sometimes  added  to  this  journal  the  notions  I 
fUlerward  acquired  respecting  the  objects  I  had 
described.  The  more  nature  appears  great  and 
awfiil  in  forests  traversed  by  immense  rivers,  the 
more  we  should  preserve  in  our  pictures  of  the 
scenery  that  character  of  simplicity,  whicïi  con- 
stitutes the  principal  and  often  the  sole  merit  of 
a  first  sketch. 

March  the  31st.  A  contrary  wind  obliged  us 
to  remain  on  shtH^  till  noon.  We  saw  a  part  of 
some  canefields  Imd  waste  by  the  effect  of  a  con- 
flagration, which  had  spread  from  a  neighbour- 
ing forest.  The  wandering  Indians  every  where 
set  fire  to  the  forest  where  they  have  encamped 
at  night;  and  during  the  season  of  drought, 
vast  provinces  would  be  the  prey  of  these  con- 
flagrations; if  the  extreme  hardness  of  the  wood 
did  not  prevent  the  trees  from  bang  entirely 
consumed.  We  found  trunks  of  desmanthus, 
and  mahogany  (cahoha),  that  were  scarcely 
charred  two  inches  deep. 

Having'  passed  the  Diamante,  we  entered  a 
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land  inh^ited  only  by  tigera,  crocodiles,  and 
chiguires,  a  large  species  of  the  genus  cavia  of 
Lionens.  We  saw  flocks  <A  birds,  crowded  so 
close  together,  as  to  appear  against  the  sky  like 
a  dark  cloud,  that  every  instant  changed-  it's 
form.  The  river  widens  by  degrees.  One  of 
it's  banks  is  generally  barren  and  sandy  from 
the  efiect  of  innndations  :  Uie  other  is  higher, 
and  covered  with  lofty  trees.  Sometimes  the 
river  is  bordered  by  forests  on  each  side,  and 
forms  a  straight  canal  a  hundred  and  fift^y  toises 
broad.  The  manner  in  which  the  trees  are  di»^ 
posed  is  very  reraaritable.  We  first  find  hashes 
of  aauso  *,  forming  a  kind  of  hedge  four  feet 
high  ;  and  appearing  as  if  they  had  b^en  clipped 
by  the  hand  of  man.  A  copse  oS  cedars,  bra- 
zillettoes,  and  lignum  vitœ,  rises  behind  this 
hedge.  Palm-trees  are  rare  ;  we  saw  only  a  few 
scattered  trunks  of  the  thorny  piritn  and  corozo. 
The  large  quadrupeds  of  those  regions,  the  tigers, 
taiars,  and  pecans,  have  made  openings  in  the 
hedge  of  sausos  which  we  have  just  described. 
Through  these  the  wild  animals  pass,  when  they 
come  to  drink  at  the  river.  As  they  fear  but 
little  the  approacb  of  a  boat,  we  bad  the  pleasure 
of  viewing  them  pace  slowly  along  the  shor^ 

*  Beimetiâ  eaafuMÎfolÎK.    Thia  û  anew  geniu,  ^pioMh- 
inglbeakboniMofSwarU.  {Sttma  PtMlaE^imog.,viA.i, 
i  p;  i«3,  pi.  xlri.) 
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till  they  disappeared  in  the  forest,  which  they 
entered  by  one  of  the  narrow  passes  left  here 
and  there  between  the  bushes.  I  confess  that 
these  scenes,  wluch  were  often  repeated,  had 
ever  for  me  a  peculiar  attraction.  The  pleasure 
they  excite  is  not  omog  solely  to  the  interest, 
which  the  natui-alist  takes  in  the  objects  of  his 
study  ;  it  is  connected  with  a  feding  common 
to  all  men,  who  hare  been  brought  up  in  the 
habits  of  civilizaUon.  You  find  yourself  in  a 
new  world,  in  the  midst  of  nutamed  and  savage. 
nature.  Now  it  is  the  jaguar,  the  beautiful^ 
,  panther  of  America,  that  appears  upon  the 
shore;  and  now  the  hocco*  with  it's  black 
plumEÎge  and  it's  tufted  head,  that  moves  slowly 
along  the  aausoes.  Animals  of  the  most  differ- 
ent  classes  succeed  each  other.  "  Esse  como 
en  el  Paraiso-^"  sud  our  jrilot,  an  old  Indian  of 
the  Missions.  Every  thing  indeed  here  recalls 
to  mind  that  state  of  the  primitive  world,  the  in- 
nocence and  felicity  of  which  andent  and  vener- 
able traditions  have  transmitted  to  all  nations  : 
but,  in  carefully  observing  the  manners  of  ani- 
mals between  themselves,  we  see  that  they  mu- 
tually avoid  and  fear  each  other.  .  The  golden  ■ 
age  has  ceased  ;  and  in  this  Paradise  of  the  ■ 
American  forests,  as  well  as  every  wberç  else,* 

*  Crax  alector,  the  peacock  pheaunt  ;  c.  puiKi,  the  casbew 
hiri. 
■  +  "ït  is  JMt  ai  it  TU  in  ParadlM," 
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sad  and  long  experience  has  tanght  all  beûgs, 
that  beoignity  is  seldom  found  in  alliance  with 
strength. 

When  the  shore  is  of  considerable  breadth, 
the  hedge  of  sauso  reramns  at  a  distance  from 
the  river.  In  this  intermediate  ground  we  see 
crocodiles,  sometimes  to  the  number  of  eight  or 
ten,  stretched  on  the  sand.  Motionless,  the 
jaws  opened  at  right  angles,  thej^  repose  by  each 
other  without  displaying  any  of  those  marks  of 
affection,  observed  in  other  animals  that  live  in 
society.  The  troop  separates  as  soon  as  th^ 
quit  the  shore.  It  is,  however,  probably  com- 
posed of  one  male  only,  and  many  females  ;  for, 
as  Mr.  DescourtJls,  who  has  so  much  studied 
the  ci-ocodiles  of  Saint  Domingo,  observed  before 
me,  the  males  are  rare*,  because  tbey  kill  one 
another  in  fighting  during  the  season  of  their 
loves.  These  monstrous  reptiles  are  so  numer- 
ous, that  throughout  the  whole  course  of  the 
river  we  bad  almost  at  every  instant  five  or  six 
in  view.  Yet  at  this  period  the  swelling  of  the 
Bio  Apure  was  scarcely  perceived  ;  and  conse- 
quently hundreds  of  crocodiles  were  still  buried 
in  the  mud  of  the  savannahs.  About  four  in  the 
afternoon  we  stopped  to  measure  a  dead  croco- 
^e,  that  the  waters  had  thrown  on  the  shore. 
It  was  only  sixteen  feet  eight  inches  long  ;  some 
days  after  Mr.  Bonpkmd  found  another,  a  male, 
twenty-two  feet  three  inches  long.  In  evoy 
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cone,  in  America  as  in  ^ypt,  this  anim^  attains 
the  same  si^.  The  species  so  abundant  in  the 
Apure,  the  Oroonoko  .*,  and  the  lUo  de  la  Mag- 
dalena,  is  not  a  cayman,  or  alligator,  bnt  a  i*eal 
crocodile, with  feet  dentatedat  theextemal  edges, 
analogous  to  that  of  the  Nile.  When  it  is  recol- 
lected, that  the  male  enters  the  age  of  puberty 
only  at  ten  years,  and  that  it's  length  is  then 
eight  feet,  we  may  presume,  that  the  crocodile 
measured  by  Mr.  Bonpland  was  at  least  twenty- 
eight  years  old.  The  Indians  told  us,  that  at 
San  Fernando  scarcely  a  year  passes,  wlthput 
two  or  three  grown  up  persons,  particularly 
women  who  fetch  water  from  the  river,  bang 
drowned  by  these  carnivorous  lizards.  They 
related  to  us  the  history  of  a  young  ^rl  of  Uri- 
tacu,  who  by  singular  intrepidity  and  presence 
of  mind,  saved  herself  from  the  jaws  of  a  cro- 
codile. When  she  felt  herself  seized,  she  sought 
'the  eyes  of  the  animal,  and  plunged  her  lingers 
into  them  with  such  violence^  that  the  pain 
forced  the  crocodile  to  let  her  loose,  after  having 
bitten  o£f  the  lower  part  of  her  left  arm.  The 
girl,  BotwUhstandiog  the  eoortnous  quantity  of 
blood  she  lost,  happily  reached  the  shore,  sum- 
ming with  the  hand  she  had  still  left.  In  those 
desert  countries,  where  man  16  ever  wrestling 

*  Il  is  the  (iriM  or  the  Tamanack  Indiani,  the  aviana  of  the 
Ma^pare  lodcansr  the  crocodilus  icutus  of  Mr,  Carier. 
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with  oatiire,  di&côune  daily  turns  on  the  mean» 
that  may  be  employed  to  escape  from  a  tiger, 
a  boa  or  traga  venado,  or  a  crocodile  ;  every  one 
prepares  himself  in  some  sort  for  the  dangers 
that  await  him.  I  knew,  said  the  young  girl  of 
Urituca  coolly,  "  that  the  cayman  lets  go  his 
bold,  if  you  push  your  fingers  into  his  eyes." 
Lohg  after  my  return  to  Europe  I  learned,  that 
in  the  interior  of  Aiiica  tbe  Negroes  know  and 
practise  the  same  means.  Who  docs  not  recol- 
lect with  a  lively  interest  Isaaco,  the  guide  of 
tbe  unfortunate  Mungo  Park»  seized  twice,  new . 
Boulinkombou  *,  by  a  crocodile,  and  twice 
escaping  from  tbe  jaws  of  the  monster,  having 
succeeded  in  placing  bis  fing^^  under  water  ia 
both  his  eyes  ?  The  African  Isaaco,  and  tbe 
young  American,  owed  tbeir  safety  to  the  same 
presence  of  mind,  and  the  same  combination  of 
ideas. 

Tbe  moToments  of  the  crocodile  of  tbe  Apure 
are  abrupt  and  rapid  when  it  attacks  any  object; 
but  it  moves  with  the  slowness  of  a  salamander, 
when  it  is  not  excited  by  rage  or  hunger.  The 
-animal  in  running  makes  a  rustling  muse,  that' 
.seems  to  proceed  from  the  rubbing  of  the  scales 
of  it's  skin  against  one  another.  In  this  move- 
ment it  bends  it's  back,  and  appears  higher  <« 
it's  legs  than  when  at  rest.    We  often  heard  this 

*  MoDgo  Park's  last  Trmvals  io  Africa.  18U,  p.  M. 
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noise  of  the  scales  very  near  us  on  the  sbore  ; 
bot  it  is  not  trae,  as  the  Indians  pretend,  that, 
like  the  pangoIinB,  the  old  crocodiles  "  can  erect 
their  scales,  and  every  part  of  thdr  armour." 
The  motion  of  these  animals  is  no  doubt  gene- 
rally in  a  straight  line,  or  rather  like  that  of  an 
arrow  which  changes  it's  direction  at  certiun 
distances.  However,  notwithstanding  the  little 
t^iparatus  of  false  ribs,  tht^  connects  the  vetebne 
of  the  neck,  and  seems  to  impede  the  iateraj 
movement,  crocodiles  can  tmn  easily  when  they 
please.  I  often  saw  young  ones  biting  their 
tails  ;  and  other  observers  have  seen  the  same 
action  in  crocodiles  at  their  full  growth.  If 
their  movements  afmost  always  appear  to  be 
stnught  forwEu^,  it  is  because,  like  our  small 
lizards»  they  execute  them  by  starts.  Crocodiles 
are  excellent  swimmn^  ;  they  go  with  facility 
against  the  most  rapid  current.  It  appeared  to 
me,  however,  that  in  descending  the  liver  they 
'  had  some  difficulty  in  turning  quickly  about. 
A  lai^e  dog,  that  had  accompanied  us  in  our 
journey  from  Caraccas  to  the  Rio  Negro,  was 
one  day  pursued  in  swimming  by  an  enormous 
crocodile,  which  had  nearly  reached  him,  when 
the  dog  escaped  it's  enemy  by  turning  round 
suddenly  and  swimming  against  the  current.  ' 
The  crocodile  performed  the  same  movement, 
but  mncb  more  slowly  than  the  d<^,  which 
happily  gained  the  sborv  * 
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The  crocodiles  of  the  Apure  find  abundant 
nourisbment  in  the  chig^ires  •  {the  thick-nosed 
tapir  of  naturalists),  which  live  fifty  or  sixty 
together  in  troops  on  the  banks  of  the  river. 
These  unfortunate  animals,  as  laT^  as  our  piga, 
have  no  weapons  of  defence  ;  they  swim  some- 
what better  than  they  run  :  yet  they  become  the 
prey  of  the  crocodiles  in  the  water,  as  of  the 
tigers  on  land.  It  is  difficult  to  conceive,  how, 
persecuted  by  two  powerful  enemies,  they  can 
become  so  numerous  ;  but  they  breed  with  the 
same  rapidity  as  the  cobayas,  or  little  guinea- 
pigs,  which  come  to  us  from  Brazil. 

We  stopped  below  the  mouth  of  the  Cano  dc 
la  Tigrera,  in  a  sinuosity  called  la  Vvelta  del 
Joval,to  measure  the  velocity  of  the  water  at  it's 
surface.  It  was  not  more  than  3'2  feet  *  in  a 
second  ;  which  gives   a"56  feet  for  the  mean 

*  Cavia  capyb&ra,  lio.  The  word  chigtâre  bdongs  to  the 
tangaageoflhePalenkasaad  ttie CumuiHgotoet.  (Seecbap. 
ix,  Tol.  iii,  p.  283,)  The  Spaniards  call  this  animal  gmrrfa- 
tinaja  ;  the  Caribbees,  capigtta  ;  tbe  Tamanacks,  eappha  ; 
the  Maypures,  cAùifo.  Acoordiog  to  Azzara,  it  ii  knowa 
at  Buenos  Ayres  by  die  Indian  name*  of  eeptyg^  and  eapi' 
guara.  These  Tarioni  denomioatioiu  display  «  atrikin; 
analogy  between  tbe  languages  of  ibe  Oroonoko,  and  tbow 
of  tbe  Rio  de  la  Plata. 

t  In  order  to  measure  tbe  velocity  of  the  surface  ofriTere, 
I  generally  mcaanred  on  tbe  beach  a  basis  of  250  feci,  and 
ebserred  with  tb«  chronometer  Ifae  time,  that  a  floating  body 
abandoned  to  the  ctirrent  reqqyed,  to  reach  tbia  diilaoce. 
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T^ocity.  The  barometrical  hn^ts,  attending 
to  the  efiècts  of  the  little  horary  variations,  in- 
dicated scarcely  a  slope  of  seventeen  inches  in  a 
mile  of  nine  hundred  and  fifty  toises.  The 
velocity  is  the  simultaneous  eflfect  of  the  slope  of 
the  ground,  and  the  accumulation  of  the  waters 
by  the  swelling  of  the  upper  parts  of  the  river. 
We  were  again  surrouDded  by  chignires,  which 
swim  like  dogs,  nusing  the  head  and  neck  above 
the  water.  We  saw  with  surprise  a  large  croco- 
dile on  the  opposite  shore,  motionless,  and  sleep- 
ing in  the  midst  of  these  nibbling  animals.  It 
awoke  at  the  approach  of  our  canoe,  and  went 
into  the  water  slowly,  without  affrighting  the 
cbiguires.  Our  Indians  accounted  for  this  indif- 
ference by  the  stupidity  of  the  animal  ;  but  it  is 
m<n-e  probable,  that  the  chiguires  know  by 
long  experience,  that  the  crocodile  of  the  Apure 
and  the  Oroonoko  does  not  attack  upon  laud, 
unless  he  finds  the  object  he  wonld  seize  imme- 
diately in  his  way,  at  the  instant  when  he  throws 
himself  into  the  water. 

Near  the  Joval  nature  assumes  an  awful  and 
savage  aspect.  We  there  saw  the  lai^;est  tiger  we 
had  ever  met  with.  The  natives  themselves  were 
astonished  at  it's  prodigious  length,  which  sur- 
passed tliat  of  all  the  tigers  of  India  I  had  seen 
in  the  collections  of  Europe.  The  animal  lay 
stretched  beneath  the  «hade  of  a  large  zamang  *. 

•  A  ipccicfl  of  minoG^ 
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It  had  just  IdUed  a  chigtdre»  bot  had  not  yet 
toached  it's  prey,  on  which  it  fcept-  one  irf'  it's 
paws.  The  zamoroes,  a  spedes  of  rultnre-which 
we  have  compared  above  to  the  percnoptems  of 
Lower-Egypt,  were  assembled  ia  Bocks  to  de~ 
Tonr  the  remans  of  the  jaguar's  repast  They 
afforded  the  most  curioob  spectacle,  by  a  singalBr 
mixtare  of  boldness  and  timidity.  They  ad- 
vanced within  the  distance  of  two  feet  from  the 
jaguar,  bat  at  the  least  movement  the  hemi 
made  they  drew  back.  In  wder  to  observe 
more  nearly  the  manners  of  these  animals,  we 
went  into  the  little  boat,  that  accompanied  oar 
canoe.  Hgers  very  rarely  attack  boats  by  swim- 
ming to  them  ;  imd  nev^  but  when  tbcàr  fero- 
city is  heightened  by  a  long  privatioa  of  food. 
1%e  noise  of  our  oars  led  the  animal  to  rise 
slowly,  and  hide  itself  behind  the  sauxo  boshes, 
that  bordered  the  shore.  Thé  voitures  tried  to 
profit  by  this  nuHnvt  of  absence  to  devour  the 
cbigoire:  hot  the  tiger,  notwithstanding  the 
proximity  of  our  boat,  leaped  into  tbe  midst  of 
them  ;  ^id  in  a  fit  of  rage,  expressed  by  his  gait 
and  the  movement  of  his  tail,  carried  off  his  prey 
to  the  forest.  Tbe  Indians  regretted,  that  they 
were  not  provided  with  their  lances,  ib  order  to 
go  on  shore,  and  attack  the  tiger.  They  are 
accustomed  to  this  weapon,  and  were  right  in 
not  trusting  to  onr  mosqoetB,  which,  in  an  air 
so  excessively  humid,  often  miss  fire. 
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CoDtÎDuîng  to  descend  the  river,  we  met  with 
the  great  herd  of  chiguires,  which  the  tiger  bad 
put  to  flight,  and  frvm  wluch  be  had  selected 
bis  prey.  These  animals  saw  us  land  with  great 
tranquillity;  some  of  them  wei'e  seated,  and 
gazed  upoD  ns,  moving  the  upper  lip  like  rabbits. 
They  seemed  not  to  be  afraid  of  men,  but  the 
sight  of  oar  great  dog  put  them  to  flight.  Their 
hind  legs  being  4onger  than  their  fore  legs,  their 
pace  is  a  slight  gallop,  but  with  so  little  swiflbess; 
that  we  succeeded  in  catching  two  of  them. 
The  chigmre,  which  swims  with  the  greatest 
agility,  utters  a  short  moan  in  running,  as  if  it's 
respiration  were  impeded.  It  is  the  largest  of 
the  family  of  gnawing  animals.  It  dçfends 
itself  only  at  the  last  extremity,  when  it  is  sur-, 
rounded  and  wounded.  Having  great  strength 
in  it*&  grinding  teeth  *,  particularly  the  hinder 
ones,  which  are  pretty  longf  it  can  tear  thepaw 
jof  a  %er,  or  the  leg  of  a  horse,  with  it's  bite. 
It's  flesh  has  a  smell  of  musk  somewhat  dis- 
agreeable ;  yet  liams  are  made  of  it  in  this  . 
country,  which  almost  justifies   the  name   of 

*  W«  racbftned  «gfaleen  on  «acb  aide.  On  the  hiud  iMt. 
at  the  upper  end  of  the  metatarsus,  there  ii  a  callosilj  tbiee 
inches  long  and  three  qaartera  of  an  inch  broad,  destitute  of 
hair.  The  animal  when  seated  rests  apon  this  part  Xo 
tail  is  visible  extanutU;  ;  but  on  puttiof;  pside  the  liair  ire 
discarcr  a  tnberole,  a  mass  of  naked  and  wrinkled  •Bmk, 
«fa  conical  fignre,  and  half  an  inch  long. 
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water  hog,  given  to  the  chiguire  by  some  of  the 
older  naturalists.  The  missionary .  monks  do 
not  hesitate  to  eat  these  hams  during  L«Dt. 
According  to  their  zoological  classification,  they 
place  the  armadillo,  the  thick-nosed  tapir,  and 
the  manatee,  near  the  tortoises  ;  the  first,  be- 
cause it  is  covered  with  a  hard  armour,  like 
a  sort  of  shell  ;  and  the  others  because  they 
are  amphibious.  The  chiguires  are  found  in 
such  numbers  on  the  hanks  of  the  rivers  Santo 
Domingo,  Apure,  and  Arauca,  in  the  marshes 
and  the  inundated  savutnahs  *  of  the  Llanos, 
that  the  pasturages  suffer  from  them.  They 
^x>wze  the  grass  which  fottens  the  horses  beet, 
and  which  bears  the  name  of  ckigtdrero,  "  chi- 
guire grass."  They  feed  also  upon  fish  ;  and  we 
saw  with  surprise,  that,  afinghted  by  the  approach 
of  a  boat,  the  animal  in  diving  renudns  eight  or 
t»i  minutes  under  water. 

We  paissed  the  night  aa  usual,  in  the  open'  air', 
though  ina/rfan/(i/«m,ttie  proprietor  of  which  em- 
ployed himsdf  in  hunting  tigers.  He  was  almost 
naked,  and  of  a  dark  brown  complexion  like  a 
Zambo.  This  did  not  prevent  his  thinking  him- 
anAi  of  the  cast  of  Whites^  He  called  his  wife 
and  his  daughter,  who  were  as  naked  as  himself, 
donna  Isabelkt,  and  donna  Manuela.    Without 


*  Near  Uritucn,  in  tlie  Cano  <)*1  Ravuiml,  v«  saw  ft  dror« 
of  SO*  or  1 00  of  tbese  animftls. 
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bavÏDg  ever  quitted  the  banks  of  the  Apure,  he 
took  a  lively-  interest  "  in  the  news  of  Madrid, 
in  those  wars  which  never  ended,  and  in  every 
t^g  down  yonder;  todas  las  cosai  de  çUla^ 
He  knew,  that  the  king  was  soon  to  come  and 
visit  "  the  grandees  of  the  country  of  Caraccas," 
but,  added  he  with  some  pleasantry,  "  as  the 
people  of  the  court  can  eat  only  wbeaten  bread, 
tbey  will  never  pass  beyond  the  town  of  Victoria, 
and  we  sball  not  see  them  here."  I  liad  brought 
with  me  a  chiguire,  which  I  had  intended  to 
have  roasted;  but  our  host  assured  us,  that 
such  "  Indian,  game"  was  not  food  fit  for  no* 
otros  cavcdleros  blancog,  "  white  gentlemen  like 
bim  and  me."  Accordingly  he  bffered  us  SMne 
venisou,  which  he  had  killed  the  day  before 
with  an  arrow,  for  he  had  neither  powder  nor 


We  supposed,  that  a  small  wood  of  plantain 
tr«e»  concealed  from  as  the  but  of  the  fama  : 
but  tliis  man,  so  proud  of  his  nolnlity  and  the 
cokmr  of  his  slùn,  had  not  taken  the  trouble  of 
conatmcting  an  ajoapa  of  palm-leaves.  He  in- 
vited us.  to  have  our  hammoeks  bong  near  bis 
own,  between  two  trees  ;  and  he  assured  us  with 
an  ùr  of  oomplaceucy,  that,  if  we  came  up  the 
rirar  in  the  rùny  season,  we  should  find  him 
beneath  a  roof  9.    We  soon  had  reason  to  com- 
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plain  of  a  philosophy,  which,  iodulgent  to  indo- 
lence, renders  a  man  indifferent  to  the  conve- 
nienceg  of  life.  A  fuiious  wind  aroee  after 
midnight,  'lightnings  ploughed  the  hwizon,  the 
thunder  rolled,  and  we  were  wet  to  the  skin. 
During  this  storm  a  whimsical  incident  sçrved  ' 
to  amuse  us  for  a  moment.  Donna  Isabella's 
cat  had  perched  upon  the  tamarind-tree,  at  the 
foot  of  which  we  lay.  It  fell  into  the  hammock 
oi  one  of  our  companions,  who,  wounded  by  the 
claws  of  the  cat,  and  awakened  from  a  profound 
sleep,  thought  he  was  attacked  by  some  wild 
beast  of  the  forest.  We  ran  to  him  on  hearing 
his  cries,  and  bad  some  trouble  to  convince 'Mm 
of  his  error.  While  it  rained  in  torrents  on  our 
hammocks,  and  the  instraments  we  had  landed, 
don  Ignacio  congratulated  us  on  our  good  for- 
tune in  not  sleeping  on  the  strand,  but  finding 
ourselves  in  his  domain,  among  Whites  and 
persons  of  rank  ;  enlre  genie  blanca  y  de  trato. 
.Wet  as  we  were,  we  could  not  easily  persuade 
ourselves  of  the  advantages  of  onr  situation,  and 
listened  with  some  impatience  to  thç  long  nar- 
rative our  host  gave  us  of  his  pretended  expedi-  ' 
tion  to  Rio  Meta,  of  the  valour  be  bad  displayed 
in  a  bloody  combat  with  the  Guahibo  Indians, 
and  "  the  services  that  he  had  rendered  to  Ciod 
and  bis  king,  in  carrying  away  children  (ios 
Ittdiecttofi)  from  their  parents,  to  distribute  Ihem 
in  the  missions."    How  singular  a  spectacle,  to 
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find  ÎD  that  vast  solitude  a  man,  who  believes 
himself  of  European  race,  and  knows  no  other 
shelter  than  the  shade  of  a  tree,  mih  all  the 
Tain  pretensions,  all  the  hereditary  prejudices, 
all  the  errors,  of  long  civilization  ! 

Apnl  the  1st.  At  sunrise  we  quitted  signior 
don  Ignacio,  and  signera  donna  Isabella  his 
wife.  TTie  weather  was  cooler,  for  the  thermo- 
meter, which  generally  kept  up  in  the  day  to  90^ 
or  35°,  had  sunk  to  24^.  The  temperatnre  of 
the  river  was  little  changed,  it  continued  con- 
stantly at  26**  or  ^7".  The  current  carried  with 
it  an  enormous  quantity  of  trunks  of  trees.  We- 
.  mighr  imagine,  that  on  ground  entirely  smooth, 
and  where  the  eye  cannot  distinguish  the 
least  hill,  the  river  would  have  formed  by  the 
fin^je  of  it's  current  a  channel  in  a  straight  line. 
A  glance  at  the  map,  which  I  traced  by  the 
compass,  will  prove  the  contrary.  The  two 
banks,  worn  by  the  waters,  do  not  ftiftiish 
an  equal  resistance  ;  and  almost  imperceptible 
inequalities  of  the  level  suffice  to  produce 
great  sinuosities.  Yet  below  the  Jo^,  where 
the  bed  of  the  river  enlai^;es  a  little,  it  forms 
a  channel  that  appears  perfectly  straight,  and 
is  shaded  on  each  side  by  very  .-tall  trees. 
This  part  of  the  river  is  called  Cano  Rkco.  I 
found  it  to  be  one  hundred  and  thirty-six  toises 
bi-oad.  We  passed  a  low  island,  inhabited  by 
thousands  of  AaaiiDg?oes,ro6e-oolonred  spoonbills 
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herons,  and  moot^ns,  which  disfdAyed  a  imxtwe 
of  the  most  various  colours.  These  birds  were 
so  close  t(^;ether,  that  they  seemed  to  be  attable 
to  stir.  The  isktnd  they  inhabit  ia  called  blm 
de  Aves.  Lower  down  we  passed  the  point, 
where  the  Rjo  Arichunat  an  arm  of  the  Apare,  ' 
branches  offno  the  Cabular»,  carr^inf  off  a 
cottsideraUe  body  of  it's  waters.  We  stopped 
on  the  right  bank,  at  a  little  IncUan  nUaaioa,  in- 
habited by  tbe  tribe  of  the  Guamoes.  There 
were  yet  only  sixteen  or  eig^hteêi  huts  oonstnicted 
with  the  leaves  of  tbe  pahn-tree;  yet,  in  Uw 
statistical  taUes  presented  annually  by  tiie  mis- 
nonaries  to  the  court,  tins  assembbige  of  bats 
is  marked  witb  the  name  <tf  the  vitic^t  de  Stm^ 
'  Barbara  de  Aricbxma. 

Ilie  Ginamoes  *  are  a  race  of  Indians  very 
difficult  to  fix  on  a  settled  spot  Tb^  have 
great  simibarity  of  ouumera  with  the  Achagnas, 
the  Guajlboes  f-,  and  the  Otoraacoes,  partakôg 
thàr  disregard  of  cleanliness,  thùr  spùit  of 
vengeance,  and  tb^r  taste  kx  wandering  ;  bat 
their  langage  diSirs  essentiedly.  The  greater 
part  of  these  fbujr  tribes  live  by  fishii^  and  boM- 
ing,  in  plrâis  oAui  inundated,  and  situate  be- 
tween the  Apwe,  tbe  Meta,  and  Vat  Guaiviare. 
The  natore  of  tiMse  re^as  seems  \a  iavite  tk» 

*  Father  Oiti  asurto,  that  their  Indian  name  is  Uam»  ami 
Pam,  4ad  that  diej  origiaally  <hreh  «d  tlie  Upper  Apore. 
t  Hmït  Indim  naoM  ia  €haiem,  ywmnoaJ  Caakna. 
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nations  to  a  wandering  life.  On  entering  the 
moimiattu  of  the  Cataracts  of  the  Oi-oonoko,  we 
fAeJl  soon  find  among  ibi6  _Piraoas,  the  MacoeSf 
and  the  Maqtaritares,  milda*  oaanners»  the  love 
of  agri(»iltnrc^  and  great  deanlineas  in  the  in- 
terim- of  their  huts.  On  the  backs  of  moun- 
tuns,  in  the  midst  of  impenetrable  forests,  man 
is  compelled  to  fix  himself,  and  cultivate  a  »naU 
qpot  of  land.  This  cultivation  requires  little 
care;  while  in  a  country  where  there  are  no 
other  roads  than  rivers,  the  life  of  the  hunter  is 
laborious  and  difficult.  The  Guanoes  of  tbe 
mission  of  Santa  Barbara  could  not  furmsh  us 
with  the  provision  we  wanted.  They  cultivate 
only  a  Mttle  cassava.  Tliey  appeared  hospitable  ; 
and>  when  we  entered  their  huts,  offered  us 
dried  fish  and  water  (in  thcdr  ttmgue  cub). 
lliis  water  was  4SOoled  in  porous  vessels. 

Beyond  the  Fuelia  del  Cocfdno  roto,  in  a  spot 
where  Uie  river  has  scooped  itself  a  new  bed,  we 
passed  the  night  on  a  bare  and  very  extensive 
strand.  The  forest  being  impenetrable,  we  had 
the  greatest  difficulty  to  find  dry  wood  to  hght 
fires,  near  which  the  Indians  believe  themsdves 
in  safety  from  the  nocturnal  attacks  (tf  the  tiger. 
Onr  own  e^teriefwe  seems  to  depose  in  Êirour 
of  tiiis  «{KnicMi  ;  bat  M.  d'Azsara  »asena,  that 
in  his  time  a  tiger  in  Paraguay  carried  (^  a  man, 
who  was  seated  near  a  fire  lighted  in  the 
flaromiab. 
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The  night  was  calm  and  serene,  and  there  vas 
a  beautiful  moonlight.  The  crocodiles  were 
stretched  along  the  shore.  They  placél  them- 
selves in  such  a  manner  as  to  be  able  to  see  the 
fire.  We  thought  we  observed,  that  it's  splen- 
dour attracted  them,  as  it  attracts  fishes,  crayfish, 
and  other  inhabitants  of  the  water.  The  In- 
dians showed  us  the  traces  of  three  tigers  in  the 
saod,  two  of  wliich  were  very  young.  A  female 
had  no  doubt  conducted  her  little  ones  to  drink 
at  the  river,  Finding  no  tree  on  the  strand, 
we  stuck  onr  oars  in  the  ground,  and  to  these 
we  fastened  our  hammocks.  Every  thing  passed 
tranquilly  till  eleven  at  night;  and  then  a  noise 
so  terrific  arose  in  the  neighbouring  forest,  that 
it  was  almost  impossible  to  close  our  eyes. 
Amid  the  cries  of  so  many  wild  beasts  howling 
at  once,  tfaa  Indians  discriminated  such  only  as 
were  heard  separately.  These  were  the  little  soft 
cries  of  the  sapajous,  the  moans  of  the  alouates, 
the  bowlings  of  the  tiger,  the  cooguar,  or 
American  lion  without  mane,  the  pecan,  and  the 
'  sloth,  and  the  voices  of  the  cnrassoa,  the  parraka, 
and  some  other  gallinaceous  birds.  When  the 
jaguars  approached  the  skirt  of  the  forest,  our 
dog,  which  till  then  had  never  ceased  barking, 
began  to  howl  and  seek  for  shelter  beneath  our 
hammocks.  Sometimes,  alter  a  long  silence,  the 
cry  of  the  tiger  came  from  the  tops  of  the  trees  î 
and  in  this  case  it  was  followed  by  thç  sharp  and 
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long  whistHng  of  the  monkeys,  which  appeared 
to  flee  from  the  danger  that  threatened  them. 

I  notice  every  circumstance  of  these  nocturnal 
scenes,  because,  being  recently  embarked  on  the 
-Rio  Apure,  we  were  not  yet  accustomed  to  them. 
We  heard  the  same  noises  repeated,  during  the 
course  of  whole  months,  whenever  the  forest 
^proached  the  bed  of  the  rivers.  The  security 
displayed  by  the  Indians  inspires  travellers  with 
confidence.  You  persuade  yourself  with  them, 
that  the  tigers  are  afraid  of  fire,  and  do  not  at- 
tack a  man  lying  in  his  hammock.  These  attacks 
-  are  in  fact  extremely  rare  ;  and,  during  a  long 
abode  in  South  America,  I  remember  only  one 
example  of  a  Llanero,  who  was  found  torn  in 
his  hammock  opposite  the  island  of  Achaguas. 

When  the  natives  are  interrogated  on  the 
causes  of  this  tremendous  noise  made  by  the 
beasts  of  the  forest  at  certmn  hours  of  the  night, 
they  reply  gaily.  "  they  are  keeping  the  feast  of 
the  full  moon." 

I  believe  this  agitation  is  most  frequently  the 
efiect  of  some  contest,  that  has  arisen  in  the 
depths  of  the  forest.  The  jaguars,  for  instance, 
pursue  the  pecms  and  the  tapirs,  which,  hav- 
ing no  defence  but  in  their  numbers,  flee  in. 
close  troops,  and  break  down  the  bushes  they 
find  in  their  way.  Affrighted  at  this  struggle, 
the  timid  and  mistrustful  monkies  answer  from 
the  fops  of  the  trees  the  cries  of  the  lai%e  aoU 
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mais.  They  awaken  the  birds  that  live  in  so*  ' 
ciety,  and  by  degrees  the  whole  assembly  is  in 
movement.  We  shall  soon  find,  that  it  is  not 
always  in  a  fîM  moonlight,  but  more  particularly 
at  the  time  of  a  storm  and  violent  showers,  tiiat 
this  tumult  takes  place  among  the  wild  beasts. 
"^  May  Heaven  grant  them  a  quiet  night  and 
repose,  and  us  also  T  said  the  monk  who  accom- 
panied us  to  the  Rio  Negro,  when,  sinking  with 
Êttigue,  he  assisted  in  arranging  oar  accommo- 
dations for  the  night.  It  was  indeed  a  strange 
situaUon,  to  find  no  silenoe  in  the  solitude  of 
woods.  In  the  inns  of  Spmn  we  dread  the  sharp 
sounds  of  guitars  from  the  next  apartment; 
in  tbose  of  the  Oroonoko,  which  are  an  bpen 
beach,  or  the  shelter  of  a  solitary  tree,  we  are 
afrmd  of  being  disturbed  in  our  sleep  by  voices 
issuing  from  the  forest. 

April  the  2d.  We  set  sml  before  sunrise. 
The  morning  was  beantifal  and  cool,  according 
to  the  feelings  of  those,  who  are  acciutomed  to 
the,  beats  of  these  climates.  The  thermometer 
rose  to  28°  only  in  the  tar;  but  the  dry  uid 
Vhite  sand  of  the  beach,  notwithstanding  it's 
radiation  Inward  a  sky  without  a  cloud,  retùned 
a  temperature  of  3fi°.  The  porpoises  (torànas) 
ploughed  the  river  in  long  files.  The  sbore  was 
covered  with  fishing  birds.  Some  tii  these  em- 
bu-ked  on  the  floating  wood,  that  passed  down 
tbe  river,  and  surprised  the  fish  that  [H^fitrred 
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•  Ihe  middle  of  tbe  stream.  Our  canoe  touched 
several  timeâ  during  the  morning.  These  shocks, 
when  violent,  are  capable  of  spHtting  a  light 
bark.  We  struck  on  the  points  of  several  large 
treej^  which  remain  for  yearn  in  an  oblique  posi- 
tkm>  sunk  in  the  mud.  These  tms  descend  ' 
from  Smbto,  at  tbe  period  of  great  iaundatiooB. 
Theee  so  fiU  the  bed  of  the  river,  that  catioes  in 
goii^  up  find  it  difficult  sometimes  to  make  their 
vay  over  the  shoals,  or  wherever  there  are  ed- 
dies. We  reached  a  spot  neat*  the  islaod  of 
Cariaales,  where  we  saw  trunks  of  tbe  locust- 
tree  of  an  eoonnoila  size  above  the  sar&oe  of  tbe 
water.  Tliey  were  covered  with  a  species  of 
plotus,  neariy  e^iproacfaidg  the  anhingûf  or  white 
bellied  darter.  These  birds  perch  in  files,  Uke 
pheasants  and  parrakas.  They  remain  for  honrs 
entirely  motionltss,  with  tbe  beak  raised  towu-d 
tbe  sky,  which  ^ves  them  a  singular  idr  of  stu- 
fddity. 

Bek>w  the  island  of  Carizalefl  we  observed  a 
diminutlt»!  of  the  waters  of  the  river,  at  which 
we  were  so  much  the  more  surprised,  as,  after 
tbe  bifurcatioa  at  la  Bocm  de  Arichuna,  Ibere  Is 
no  bnmob,  no  natural  dr^,  that  takes  away 
water  from  the  ^pure.  Tbe  loss  is  ^lely  tbe 
eflfeet  ct  evi^ratlon,  and  of  filtration  on  a  sandy 
and  wet  sbcHC.  We  may  fiirm  an  idea  of  the 
magnitude  <tf  these  efifects,  when  we  recollect, 
'that  we  ftmnd  tbe  heat  of  tbe  dry  sands,  at  dif- 


440 

ferent  tMura  of  the  day,  from  ^  to  52^,  and 
that  of  sandB  covered  with  three  or  four  inches 
of  water  3!2°.  The  beds  of  rivers  are  heated  as 
br  as  Uie  depth,  to  which  the  solar  rays  can 
penetrate  without  having  undei^ne  too  great 
an  extinction  in  their  passage  through  the  super- 
incumbent  strata  of  water.  Besides,  the  effect 
of  âltraUon  extends  &r  beyond  the  bed  of  the 
river  ;  it  may  be  said  to  be  lateral.  The  shore, 
which  ai^tears  dry  to  us,  imUbes  water  as  &r 
as  the  level  of  the  surfece  of  the  river.  We:  saw 
water  gnshontot  the  distance  of  fifty  tenses  from 
the  shore,  every  time  that  the  Indians  rtuck  tbdir 
oars  into  the  ground  ;  now  these  sands,  wet 
underneath,  but  dry  above,  and  exposed  to  the 
solar  rays,  act  like  a  sponge.  They  are  losing 
the  infiltrated  water  every  instant  by  evapora- 
tion. The  vapour,  that  is  emitted,  traverses  the 
upper  stratum  of  sand  strongly  heated,  and  be- 
comes sensible  to  the  eye,  when  the  air  cools 
toward  the  evenmg.  As  the  beach  dries,  it  draws 
from  the  'rivers  new  portions  of  water  ;  and  it 
may  be.  considered,  that  this  continual  alterna- 
tion of  vaporization  and  lateral  imbibition  must 
cause  an  immense  loss,  difficult  to  submit  to 
exacUdfilculation.  The  increase  of  these  losses 
would  be  in  proportion  to  the  length  of  the 
course  of  the  rivers,  if  from  their  source  to  thw 
mouth  they  were  equally  surrounded  by  a  flat 
shore  j  but  these  shores  bdng  formed  by  depo* 
I  .Google 
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sitions  from  the  wat«r,  aod  the  water  having 
less  velbcity  in  proportion  as  it  is  more  remote 
from  itV  source,  deposing  necessarily  more  in 
the  lower  than  in  the  upper  part  of  it's  course, 
many  rivers  of  hot  climates  undergo  a  diminu- 
tion in  the  quantity  of  Uieir  water,  as  they  ap- 
proach their  mouth.  Mr.  Barrow  has  observed 
these  curious  effects  of  sands  in  the  southern 
part  of  Africa,  on  the  banks  of  Orange  river. 
They  are  even  become  the  subject  of  a  very  im- 
portant discussion,  in  the  varions  hypotheses 
that  have  been  formed  on  the  course  of  the 
Niger. 

Near  the  VueUa  de  Bastlio,  where  we  landed 
to  collect  plants,  we  saw  on"  the  lop  of  a  tree 
two  beautiful  little  monkies,  black  as  jet,  of  the 
size  of  the  aai,  with  prehensile  tiUls.  Their 
physiognomy  and  their  movements  sufficiently 
showed,  that  they  were  neither  the  quato  \jinna 
heelzehub,  L.],  nor  the  chamek,  nor  any  of  the 
ateles.  Our  Indians  themselves  had  never  seen 
any  that  resembled  them.  These  forests  abound 
in  sapajouS  unknown  to  the  naturalists  Of  Eu^ 
rope;  and  as  monkeys,  especially  those  that 
live  in  troops,  and  for  this  reason  are  |^|  enter- 
prising, make  long  emigrations  at  cCTt^n  pe- 
Hods,  it  h^pens,  that  at  the  beginning  of  the 
rî^ny  season  the  natives  discover  round  their 
huts  different  kinds,  which  they  had  nwer  before 
observed.   On  this  same  bank,  our  guides  showed 
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us  a  nest  of  youog  iguanas,  that  were  only  four 
inches  long.  It  was  difficult  to  distioguish  them 
from  a  ccnnmon  Uzard.  There  was  nothing  yet 
formed  but  the  dewlap  below  the  throat.  The 
dorsal  spines,  the  large  erect  scales,  all  those 
^pendages,  that  render  the  iguana  so  moD6;troa8 
when  it  attfdns  the  length  of  three  or  foor  feet, 
were  scarcely  traced. 

The  flesh  of  this  animal  of  the  saurien  Êunîly 
speared  to  us  to  hare  an  agreeable  taste  in 
every  country,  where  the  climate  is  very  dry  ; 
we  even  found  it  so  at  periods  when  we  were  not 
in  want  of  other  food.  It  is  extremely  wMte, 
and  next  to  the  flesh  of  the  annadillo,  here 
called  cachicamOt  one  of  the  best  eatables  to  be 
found  in  the  huts  of  the  natives. 

It  r^ned  toward  the  evening.  Before  the  rain 
fell,  swallows,  exactly  resranbhng  our  own,  skim- 
med over  the  surface  of  the  water.  .We  saw 
also  a  flock  of  paroqu^  pursued  by  httle  gos- 
hawks without  crests.  The  piercing  cries  of 
these  paroquets  contrasted  ringularly  with  the 
whistling  of  the  birds  of  prey.  We  passed  the 
ugfat  in  the  open  air,  upon  the  beach,  near  the 
island  of  Cariaales.  There  were  several  Indian 
huts  in  the  neighbourhood,  surrounded  with 
plantations.  Our  pilots  assured  as  beforehand, 
that  we  should  not  hear  tbe  cries  of  the  jaguar, 
'  which,  when  not  extremely  pressed  by  hunger, 
withdraws  from  places  where  be  does  not  role 
,i  ,Goo^^lc 
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alone.  "  Men  put  him  out  of  humour,'*  hs  haai- 
bres  lo  enfadan,  say  the  people  in  the  missions. 
A  pleasant,  and  simple  expression,  that  marks  a 
well^bserved  &ct. 

April  the  3d.  Since  our  departure  from  San 
Fernando  we  have  not  met  a  single  hoat  cm  thb 
fine  river.  Every  thing  denotes  the  most  pro* 
found  solitude.  In  the  morning  our  Indians 
caught  with  a  hook  the  fish  known  in  the  coun- 
try hy  the  name  of  caribe,  at  carihUo,  because 
no  other  fish  has  such  a  tlurst  for  blood.  It  f^^ 
tacks  bathers  and  smmmers,  from  whom  it  often 
carries  away  considerable  pieces  of  flesh.  When 
a  person  is  only  slightly  wounded,  it  is  difliculi 
for  him  to  get  out  of  the  water  without  receiving 
a  severer  wound.  Hie  Indians  dread  extremely 
these  caribes  ;  and  several  of  them  showed  us 
the  scars  of  deep  wounds  in  the  calf  of  the  leg, 
and  in  the  thigb,  made  by  these  little  animals, 
which  the  Maypures  call  ttmati.  They  Hve  at  the 
bottom  of  rivers  ;  but  if  a  few  drops  of  blood  be 
shed  on  the  water,  they  arrive  by  thousands  at 
the  sur&ce.  When  we  reflect  on  the  number  oi 
these  fisti,  the  most  vorarâius  and  cruel  c^  which 
are  only  fonr  or  five  inches  long  ;  on  the  trian- 
gular form  of  their  sharp  and  cutting  teeth,  and 
on  the  amplitude  of  their  reh-actile  mouth,  we 
need  not  be  surprised  at  the  fear  which  the  caribe 
extùtes  in  the  inhabitanu  of  the  banks  of  the 
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Apure  and  the  Oroonoko.  In  places  where  the 
river  was  very  limpid,  and  wfaei-e  not  a  fish  ap- 
peared, we  threw  into  the  water  little  morsels  of 
flesh  covered  with  blood.  In  a  few  minutes  a 
'  cloud  of  caribes  came  to  dispute  the  prey.  The 
belly  of  this  fish  has  a  cutting  edge,  indented 
like  a  saw  ;  a  character  that  may  be  traced  in 
several  kinds,  the  serrasalmes,  the  myletes,  aod 
the  prUtigeatres.  The  presence  of  a  second  adi- 
poua  dorsal  fio  ;  and  the  form  of  the  teeth,covered 
by  lips  distant  from  each  other,  and  largest  in 
the  lower  jaw  ;  place  the  caribe  among  the  serra- 
salmes. It's  mouth  is  much  wider  than  that  of 
the  myletes  of  Mr.  Cuvier.  It's  body  toward  the 
back  is  ash-coloured,  with  a  tint  of  green  ;  but 
the  belly,  the  gill-corers,  and  the  pectoral,  anal, 
and  ventral  fins,  are  of  a  fine  orange.  Three 
species  (or  varieties)  are  known  in  the  Oroonoko, 
and  are  distinguished  by  their  size.  The  mean, 
or  intermediate,  appears  to  be  identical  with  the 
mean  species  of  the  piraya,  or  piranha,  of  Marc- 
grav*.  I  described  and  drewf-  it  on  the  spot. 
The'caribito  has  a  very  agreeable  taste.  As  no 
one  dares  to  bathe  where  it  is  found,  it  may  be 
considered  as  one  of  the  greatest  scourges  of 

•  Salmo  rbombeus,  Lin. 

f  See  the  memoir  on  the  fishes  of  Equinoctial  America, 
«Udi  I  pabliahed  conjointly  with  Mr.  Valenciennes,  in  Uie 
Otwrr.  de  Zootoçe,  toL  ii,  p.  146. 
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those  climates,  îq  which  the  sting  of  the  mos- 
chettoes,  and  the  irritation  of  the  skin,  render 
the  use  of  baths  so  necessary. 

We  stopped  at  noon  in  a  desert  spot  called 
AlgodxmaL  I  left  my  companions,  while -they 
drew  the  hoat  to  land,  and  were  occupied  in 
preparing;  our  dinner.  I  went  along  the  beach 
to  observe  nearer  a  group  of  crocodiles  sleeping 
in  the  Sud,  and  placed  in  such  a  manner,  as  to 
have  their  tails,  furnished  with  broad  plates, 
resting  on  one  another.  Some  little  herons»,, 
white  as  snow,  walked  along  their  backs,  and 
even  upon  their  heads,  as  if  they  were  passing 
over  trunks  of  trees.  The  crocodiles  were  of  a 
greenish-gray,  half  covered  with  dried  mud; 
from  thtàr  colour  and  immobility  they  might 
have  been  taken  for  statues  of  bronze. .  This  ex- 
cursion had  nearly  proved  fotal  to  me.  I  had 
kept  my  eyes  constantly  turned  toward  the  river; 
bat,  on  picking  up  some  spangles  of  mica  ag- 
glomerated together  in  the  sand,  I  discovered  ■ 
the  recent  footsteps  of  a  tJger,  easily  distinguish- 
able  from  tbàr  form  and  size.    The  animal  had 

*  Ganon  chiea.  It  \»  believed  in  Upper  Egypt,  tbat  the 
heroDs  have  an  affection  Tor  the  crocodile,  beouM  Ihejr 
take  advantage  io  fi*hing  of  the  terror,  tbat  thia  moiulrotu 
aniotal  causes  amoog  the  .fishea,  which  be.  drivei  frQin  the 
bottom  to  )he  Barfsce  or  the  water;  bat  od  the  banks  of  the 
Nile,  the  heron  keeps  pmdently  at  some  distance  from  the 
crocodile.  (Get^roy  de  St.  Uilaire,'  io  the  4nn.  du  Miutt, 
vol.  ix,  p.  384.) 
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gooe  toward  the  forest  ;  and  tuming  my  eyes 
OB  that  aide,  I  found  myself  within  eighty 
steps  of  a  jaguar,  lying  under  the  thick  foUi^  of 
a  oôba.  No  tiger  had  ev&  appeared  to  me  so 
large. 

There  are  acoident«  in  life,  agmnat  which  we 
might  seek  in  vain  to  fortify  our  reason.  I  was 
fiitremely  frightened,  yet  sufficiently  master  of 
myielf,  and  of  my  motions,  to  enable  me  to  fol- 
low the  advice  wlûch  the  Indiuia  had  so  often 
given  us,  bow  to  act  in  such  cases*  I  continued 
to  walk  on  without  numing  ;  avoided  moving  my 
anna  ;  aad  thought  I  observed  that  the  jaguar's 
attention  was  fixed  on  a  herd  of  cap^baraa,  which 
'were  croating  the  river.  I  then  b^an  to  return, 
making  a  large  drcuit  toward  the  edge  of  the 
water.  As  the  ^stance  increased,  I  thou^  I 
might  accelerate  my  pace.  How  often  was  I 
tempted  to  k)ok  bac^  in  order  to  assure  myvelf 
that  I  was  not  pursaed  !  Happlty  I  yidded  very 
tardily  to  this  demre.  The  jagnar  had  remûned 
motkmless.  These  enormous  cats  with  spotted 
robes  are  so  well  fed  in  countries  abounding  in 
cajtyharast  pécaris,  and  deer,  that  tbey  rarely 
attack  men.  I  arrived  at  the  boat  out  of  breaUi, 
and  related  my  adveature  to  the  Indians.  They 
appeared  very  fittle  moved  by  it  ;  yet,  after  hav- 
ing loaded  our  firelocks,  they  accompanied  us 
to  the  ceiba,  beneath  which  the  jaguar  had  lain. 
He  was  there  no  longer,  and  it  would  have  been 
L,.ii;rt.,  Google 
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imprudoit  to  hare  pursued  him  into  the  forest, 
where  we  must  have  dispersed,  or  marched  in 
Sib,  amid  intertirining  lianas.   . 

In  the  evening  ve  passed  the  month  t^  the 
Cano  delMantUi,  thus  named  on  a(Mx>unt  of  the 
imncnae  quantity  of  manatees  caught  there  every 
year.  Tià$  bu^ivoroua  animal  of  the  cetaceous 
fomily,  called  by  the  Indians  apcia  and  avia  *, 
attains  here  generally  teii  or  twelve  feet  in 
length.  It  weighs  from  five  hundred  to  eight 
hundred  pounds  -f.  We  saw  the  water  covered 
with  it's  excrements,  which  are  very  f^d,  but 
perfectly  resembling  tfaoseiôf  an  ox.  It  abounds 
in- the  Oroonoko,  bdow  the  cataracts,  in  tbe  Rio 
Meta,  and  in  tbe  Apufe,  between  tbe  two  islands 
of  Carrivales  and  Conserva.  We  found  no  ves- 
tiges of  nub  on  the  external  snr&ce  or  the  edge 
of  .the  fins,  which  are  quite  smooth  ;  but  little  ru- 
diments of  Bfttls  a{]pear  at  tbe  third  phalaiuc,  when 
ihe  skin  of  the  fins  is  taken  oS^.    We  dissected 

*  The  first  of  tkete  words  bdoagi  to  the  Tanuosclc  Uo* 
gDsge,  aad  tbe  second  to  the  Otomack.  Father  Oili  prores, 
in  opposition  to  Oviedo,  that  the  mtmati  (fish  with  iauUJ  is 
Hi  SpaniaK,  bat  belongs  to  the  langfuages  of  Haiti  (St.  Do- 
nàga)  aaA  tfac  MaypoKs.'  aorta  del  Omww,  voL  i,  p.  S4; 
t<A.  iii,  22S.  I  beliere  also,  that,  accordiog  to  the  genius  o( 
the  Spanish  toogne,  tbe  animal  would  bare  been  called  tumndo 
or  maum,  but  never  nwu/i.  ' 

4-  It  is  asserted,  that  one  baa  been  seen  of  eight  thousand 
poBnds  weight. 

t  See  on  the  manatee  oT  the  Oroonoko,  and  that  of  the 
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one  of.  these  animals,  which  was  nine  feet  long, 
at  Catichana,  a  mission  of  the  Oroonoko.  The 
upper  lip  was  four  inches  longer  than  the  lover. 
It  is  oovered  with  a  very  fine  skin,  and  serves  as 
a  proboscis  or  probe  to  distinguish  surronnding 
objects.  The  inside  of  the  mouth,  which  has  a 
sensible  warmth  in  an  animal  newly  killed,  pre- 
sents a  very  singular  conformation,  ^be  ton^e 
is  almost  motionless;  but  beftH-e  the  tongue  there 
LI  a  fleshy  excrescence  in  each  jaw,  and  a  con- 
cfunity,  lined  WiUi  a  very  hard  skin,  into  which 
the  excrescence  fits.  The  manatee  eats  such 
quantities  of  grass,  that  we  have  found  it's  sto- 
mach, which  is  divided  into  several  caviUes,  and 
it's  intestines,  which  are  a  hundred  and  eight 
feet  Icmg,  aUke  filled  with  it.  On  opening  the 
animal  at  the  back,  we  were  struck  with  the 
magnitude,  form,  a^d  situation  of  it's  lungs. 
They  Jiave  very  large  cells,  and  resemble  im- 
mense swimming  bladders.  '  They  are  three  feet 
long.  Filled  with  mr,  they  have  a  hulk  of  more 
than  a  thousand  cubic  inches.  I  was  surprised 
to  see,  that,  possessing  such  considerable  recep- 
tacles for  idr,  the  manatee  comes  so  often  to  the 
sur^e  of  the  water  to  breathe.    It's  flesh,  which. 


West  India  jslanda,  my  Rk.  SObtervaiioiu  de  Zooi.,  voLu, 
p.  170.  Father  Cutin  has  alraad^  Mid  of  the  matutse. 
"  Tiaie  dot  hratuelot  tin  daition  de  dedot  y  it»  miu."  (Wit.  de 
Nfteva  Andaloiuia,  p.  4D). 
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(torn  what  prejudice  I  know  not,  is  considered 
Unwholesome  and  calentttriosa  *,  is  very  savoury. 
It  appetu^  to  me  to  resemble  pork  rather  than' 
beef.  It  is  most  esteemed  by  the  Guanoes  and 
the  Otomack8;'and  these  two  nations  addict 
themselves  particularly  to  the  catching  of  the 
manatee.  It's  flesh,  salted  and  dried  in  the  Sun, 
can  be  preset-ved  a  whole  year;  and,  as  the 
clergy  regard  this  mfunmiferous  animal  as  a 
fish,  it  is  much  sought  for  during  LeoU  The 
vital  prinrâple  is  ûngnlarly  strong  in  the  mana- 
tee ;  it  is  tied  after  being  harpooned>  but  is  not 
killed  till  it  has  been  taken  into  tbe  canoe.  This 
is  effected,  when  tbe  animal  is  very  large,  in  the 
middle  of  Ihe  river,  by  filling-  the  canoe  two- 
thirds  with  water,  sliding  it  under  the  animal, 
and  then  baling  out  the  water  by  means  of  a 
calebash.  This  fishery  is  the  easiest  after  great 
inundations,  when  the  manatee  has  passed  from 
the  great  rivers  into  the  lakes  and  surrounding 
marshes,  and  the  waters  diminish  r^idly.  At 
the  period  when  the  Jesuits  governed  the  mis- 
sions of  the  lower  Oropnoko,  th^  assembled 
every  year  at  Cabmta,  below  the  month  of  the 
Apure,  to  have  a  grand  fishing  for  manatees, 
with  the  Indians  of  their  missions,  at  the  foot  of 
the  monntain  now  called  El  CajmcMno,  The 
iat  of  the  animal,  known  by  the  name  of  man^ 

*  CatMÎiig  ferer. 

™>-  "  «  "  o„„.,Googlc 


4âO 

ieoa  de  tnanati,  is  used  for  lEunpa  îd  the  (lurches; 
and  is  also  employed  io  preparing  food.  It  has 
mot  the  fetid  smell  of  whole  oil,  or  that  of  oiber 
cetaoeoos  animals  that  spout  water.  The  hide 
of  Ihe  manatee,  which  is  more  tfaaa  an  inch  aod 
half  thick,  is  cat  into  slips,  aod  serves,  like 
thongs  of  ox  leather,  to  supply  the  place  of  cord- 
kge  ia  tbs  Llanos.  When  immersed  in  water, 
it  has  the  defect  of  under^Dg  an  indpient 
degree  of  pntre&ctioa.  Wlûps  are  made  of 
it  in  the  Spanâh  colonies.  Hence  the  words 
iêUgo  and  j/tematiKet  sjmoniaioiu.  These  whips 
of  manatee  feather  are  a  eracJ  instrument  of 
punishnent  for  the  mihappy  slaves,  and  even  Cm* 
the  Io<Uan6  of  the  misions,  who,  according  to 
the  laws,  ought  to  be  treated  like  free  inen. 
/  We  passed  the  sight  opposite  the  island  of 
/Conserva.  In  ddrting  the  forest,  we  were  sh'uck 
at  ttve  view  of  an  miormous  trunk  of  a  tree  se- 
veaty  feet  high,  and  thickly  set  with  brattchini^ 
thorns.  It  is  oaUed  by  the  natives  httrba  4e 
Hgre.  It  was  perhaps  a  tree  of  the  berberideoos 
feiSiUy  *.    The  Indians  had  kiiidled  fires  at  the 


*  Wefoand,«atfae  banlU  of  tfae  A^r^MWnt 
oopiKa  cyrrfj/tfiB,  c  grandson,  ndlugo  tptrpirndt»,  mjo»- 
otM /tfihuprrfRiniie*,  sjMmaooccc  t/i^ia,  caronilU  owddattalU, 
bignonia  «pumtiù,fBaDiiia  puètKent,  raellû  râcota,  som«  new 
specie*  of  jnuiena,  and.  a  new  genus  «f  the  composite  Ajai);» 
approximating  to  rolandn,  ibe  IrUhupira  maUkoidet  of  Mr. 
Kuolh. 
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edge  of  the  water.  We  a^in  perceived,  that 
.  their  light  attracted  the  crocodiles,  and  even  t^e 
porpoises  (toninas),  the  noise  of  which  inter- 
rapted  our  sleep,  till  the  fire  was  extinguished. 
We  had  two  persons  on  the  watch  this  night  ; 
which  I  mention  only  because  it  serves  to  pmnt 
the  savage  character  of  these  places.  A  female 
jaguar  approached  our  station  in  taking  her 
young  one  to  drink  at  the  river.  The  Indiims 
succeeded  in  chasing  ber  away,  but  we  heard 
for  a  long  time  the  cries  of  the  little  jaguar, 
which  mewed  like  a  young  cat.  Soon  after  our 
great  dog  was  bitten,  or,  as  the  Indians  say, 
pricked  at  the  point  of  the  nose  by  some  enor- 
mous bats,  that  hovered  around  our  hammocks. 
They  were  furnished  with  a  long  tml,  like  the 
molosses:  I  believe  however,  that  they  were 
phyUostomes,  the  tongue  of  which,  furnished  with 
papillœ,  is  an  organ  of  suction,  and  is  capable  of 
being  considerably  elongated.  The  wound  was 
very  small  and  round.  Though  the  dog  uttered 
a  pluntive  cry,  when  be  felt  himself  bitten,  it 
was  not  firom  pun,  but  because  he  was  aânghted 
at  the  fflght  of  the  bats,  that  came  out  firom  be- 
neath our  hammocks.  These  accidents  are 
much  more  rare  than  is  believed  even  in  the 
country  itself.  .In  the  course  of  several  ye^, 
BOtwithstaoding  we  slept  so  oiten  in  the  open 
air,  in  climates  where  vampires  *  and  other  ana- 

*  Veraperlilio  spr:otrum. 
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logous  Epecies  are  so  cwnmon,  we  were  never 
wounded.  Besides,  the  puncture  is  uo  wsy  dan- 
gerous, and  in  general  causes  so  little  p^n,  that 
it  often  docs  not  awaken  the  person,  till  after  the 
bat  has  withdrawn. 

April  the  4th.  This  was  the  last  day  we 
passed  on  the  Rio  Apure.  The  vegetation  of  it's 
banks  becomes  more  and  more  unifonn.  We 
had  begun  for  some  days  past,  particularly  since 
wc  had  left  the  mission  of  Arichuna,  to  sufi^ 
cruelly  from  the  stings  of  insects,  that  corered 
our  fiices  and  hands.  They  were  not  moechel^ 
toes,  which  have  the  appearance  of  little  flies,  or 
of  the  genus  mmtUum,  huVzancudoeSi  wUch 
.are  real  gnats,  very  (afferent  from  our  culex 
pipiens*.  These  tipulariee  appear  only  aftersun- 
set.  Their  pn^iMHcis  is  so  long,  that,  when  tbey 
fix  on  the  lower  surface  of  a  hammock,  they 
pierce  the  hammock  and  the  thickest  garments 
with  their  sting. 

We  bad  infolded  to  pass  the  night  at  the 
Vuelta  del  PalmUo  ;  but  the  number  of  jaguars  at 
'  this  part  of  the  Apu  A  is  so  great,  that  our  Indiaos 
-found  two  hidden  behind  the  trunk  of  a  locust- 
tree,  at  the  moment  when  tbey  were  going  to 
sling  our  hammocks.    We  were  advised  to  re- 

*  Mr.  Latrcille  has  discovered,  thai  the  moachettoet  of 
Sbuth  Carolina  are  of  the  geoiu  simuliam  (atnictacera 
meigen). 
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embark,  and  take  our  station  ia  the  islaad  of 
Apnrito,  Dear  it's  junction  with  the  Oi'ooQoko. 
That  portion  of  the  bland  belongs  to  the  pro- 
vince of  Caracca£,  while  the  right  banks  of  the 
Apure  and  the  Oroonoko  make  a  part^  o%e  of 
the  province  of  Vannas,  the  other  of  Spanish 
Guaytua.  We  found  no  trees  to  which  we  could 
suspend  our  hammocks,  and  were  obliged  to 
^eep  OD  ox  hides  spread  on  the  ground:    The 

boats  are  too  narrow,  and  too  full  of  xancudoes, 

■ .  * 

to  pass  the  night  in  them. 

In  the  place  where  we  had  landed  our  insti^t- 
ments,  the  ba^ks  being  steep,  we  saw  new  proofe 
ftf  what  I  have  elsewhere  called  the  indolence  of 
the  gaUinaceoQS  birds  of  the  tropics.  The  cu- 
rassoas  and  cashew  birds*  have  the  habit  of 
going  down  several  times  a  day  to  the  river  to 
allay  their  thirst.  They  drink  a  ^^eat  deal,  and 
at  short  interv^.  A  gre^t  wimber  of  these  birds 
had  joined,  themselves  near  our  station  to  a 
flock  of  parraka  pheasants.  They  had  great 
di^culty  in  cUmbing  up  the  steep  banks  ;  they 
attempted  it  several  times  without  using  their 
wings.  We  drove  them  before  us,  as  you  would 
drive  sheep.  The  zamuro  vultures  also  raise 
themselves  from  the  ground  with, great  reluc- 
taoce. 

I  had  a  good  observation  after  midnight  of  the 

*  The  latter  (orax  puixi)  ia  less  common  thao  tbe  (bnur. 
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meridian  height  of  »  in  the  Southern  Cross.  The 
latitude  of  the  mouth  of  the  Apure  is  7°  30' t3". 
Father  Gumilla  fixes  it  at  5°  6'  ;  D'Anville  at 
T^'y  and  Canlio  at  7°^  26'.  The  longitude  of 
the  Boca  of  the  Apure,  calculated  from  the  alti- 
tudes of  the  Sun,  which  I  took'  on  the  Sth  of 
April  in  the  morning,  is  69°  7' 39",  or  PIS' 41" 
east  of  the  meridian  of  San  Fernando. 

April  the  5th.  We  were  singularly  struck  at 
the  small  quau^tyofwater,  which  the  Rio  Apure 
furnishes  at  this  season  to  the  Oroonoko.  The 
Apure,  which,  according  to  my  measurements, 
was  stil)  one  hundred  and  thirty-six  toises  broad 
at  C(xMi  RiceOf  was  only  sixty  or  ôghty  at  it*8 
mouth  *.  It's  depth  here  was  only  three  or  four 
toises.  It  loses  no  doubt  a  part  of  it's  waters  by 
the  Rio  Arichuna,  and  the  Cano  del  Manati,  two 
branch^  of  the  Apure,  that  flow  into  the  Fayara 
and  the  Guarico  ;  but  it's  greatest  loss  appears 
to  be  caused  by  titrations  on  thdlteach,  of  which 
we  bare  spoken  above.  The  Telocity  of  the 
Apure  near  it's  mouth  was  only  3*2  feet  a  se- 
cond ;  so  that  I  could  easily  have  calculated  the 
whole  quantity  of  the  water,  if  I  had  taken  by 
a  series  of  proximate  soundings  the  whole  di- 
mensions of  the  transverse  section.  Ttie  baro- 
meter, which  at  San  Fernando,  twenty-dghl 

*  Not  quite  so  broad  u  the  Seine  at  tbe  Pont  B«j>ftl,  o^ 
petite  Ibe  palace  of  UieTcrileriea. 
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feet  above  the  mean  height  of  the  Apure,  had 
kept,  at  half  after  mne  m  the  moraii^j  at 
335*6  Imes,  was,  at  elerra  in  the  morning, 
at  the'  entrance  tft  the  Apare  into  ibt  Ovoo- 
noko,  337-3  lines  •.  I»  estiioatiag  the  total 
length,  inclodiog  the  ^iNMsities-^,  at  ninety- 
four,  unies,  or  eighty-nuM  tbovsand  three  hun- 
dred toises,  and  attan^i^  to  the  Kttle  correc- 
tion arinng  from  the  borary  movement  of  the 
barometer,  ve  find  a  mean  foil  oi  thirteen 
inches  (exactly  1-15  foot)  in  a  mile  of  irine 
hundred  and  fifty  toises.  La  Condamine  and 
the  learned  Major  Rennel  suppose,  that  the 
mean  fall  of  the  Amazoo  and  the  Granges  does 
not  amount  even  to  four  or  five  inches  in  a 
mile^. 

We  touched  several  times  on  shoals  before  we 
entered  the  Oroonoko.  The  lands  gained  from 
the  water  are  immense  toward  the  confluence 
of  the  two  rivers.  We  were  obliged  to  be  towed 
along  by  the  bank.  What  a  contrast  between 
this  state  of  the  river,  immediately  before  the 
entrance  of  the  rainy  season,  when  all  the  effects 
of  the  dryness  of  the  îùr  and  of  evaporation  have 
att^ed  their  ntarimum,  and  that  autumnal 

*  He  temperatnre  of  tb«  air  ia  tbeie  two  plaoei  being 
91-2°  and  32-4'>; 
t  I  estinMted  Ihem  >l  a  qaarter  ottbe  dtttance. 
i   tacktj,  Exped.  to  th«  Coogo,  1818;   lotioduction, 

p.  17.   ; 
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State,  when  the  Apure^  like  an  arm  of  the  sea, 
covers  the  savannahs  as  fiu-  as  the  eye  can 
reach  !  We  (Uscemed  toward  the  South  the 
lonely  lulls  of  Coniato  ;  while  to  the  East  the 
giaoitic  txKiks  of  Cnriquima,  the  sugarloaf  of 
Caycara,  and  the  mounbûns  of  the  IV^'^^  * 
(Cerros  del  Ttrano)  began  to  rise  on  the  h(HÎ2on. 
It  is  not  without  emotion,  that  we  behold  fw 
the  first  time,  after  long  expectatioD,  the  waters 
of  the  OrooDoko,  at  a  point  so  distant  from  the 
coact 

*  TIttt  nuM  kiludea  no  doubt  to  the  eipeditioa  of  Auloaîo 
SodcDo;  thai  the  port  of  Cnjcara,  opponte  Cabnita,  still 
)>ean  tlie  name  of  tliû  C<mguùta4or. 


dt,  Google 


BOOK  VII. 


CHAPTER  XIX. 


Junctûm  of  the  Apure  and  the  Oroomko. — Mouti" 
tains  ^  Encaramada. — Urttana. — Baraguan, 
—Carichana.—MotUh  of  the  Meta.~Island  of 


Om  leaving  the  Rio  Apure,  we  found  ourselves  in 
a  eooutry  of  a  totally  difièrent  aspect.  An  im- 
menae  plùn  of  water  stretched  before. us  like  a 
lake^  as  fiu*  as  we  could  see.  White-topped 
waves  rose  to  the  hdght  of  several  feet,  from  the 
conflict  of  the  breeze  and  the  current.  The  air 
resounded  no  longer  with  the  piercing  cries  of 
the  herons,  the  flamingoes,  and  the  spoonbills, 
crossinun  long  files  fi'om  one  shore  to  the  other. 
Onr  e^  sought  in  vam  those  wat»  fowls,  the 
inventive  snares  of  which  vary  in  each  tribe. 
All  nature  ^ipears  less  animated.  Scarcely 
could  we  disoovor  in  the  hoUows  of  the  waves  a 
few  lai^e  crocodiles,  cutting  obliqn^^'By  the 
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help  of  thdr  long  tails,  the  surface  of  the  ab- 
lated waters.  The  horizon  was  bounded  by  a 
zone  of  forests,  but  these  forests  no  where  reached 
so  &r  as  the  bed  of  the  river.  A  vast  beach 
constantly  parched  by  the  heat  of  the  Sun,  de- 
sert and  bare  as  the  shores  of  the  sea,  resembled 
at  a  distance,  from  the  effect  of  the  mn-age,  pools 
of'  stagnant  water.  These  sandy  shores,  &r  from 
fixing  the  limits  of  the  river,  rendered  them  un- 
'  oert^n,  by  ^proaching  or  withdrawing  them 
alternately,  according  to  the  variable  action  of 
the  inflected  rays. 

Ib  these  scattered  features  of  the  landscape, 
m  tlÛH  character  of  solitude  and  of  greataeis,  we 
recognize  the  course  of  the  Oroonoko,  oae  of  the 
most  majestic  rivers  of  the  New  WorkL  The 
water,  like  the  land, ^splays  every  where  acha^ 
racteristic  and  peculiar  aspect.  The  bod  t£  the 
Oroonoko  resembles  not  the  bed  of  the  Meta,  the 
Guaviare,  the  Rio  Negro,  or  tlie  Amaooo.  Theie 
differences  do  Bot  depend  .  ahogeâicr  oa  ifae 
breadth  or  the  rclotàty  of  the  cttrrent  t  Ùiey  ue 
oonncded  with  a  multitude  of  impreanons, 
whioh  it  is  easierto  perceive i^a  the  MptA,  than 
to  define  wHh  precinon.  Thus  tàe  «ere  form 
of  the  wavea,  the  tiat  of  the  waters,  Ae  H^wct  of 
t^  iky  and  the  doads,  would  lead  an  «xpc^ 
rioiced  nav%Htar  t»  guess,  whether  he  were  u 
the  Adaatic,  in  tile  Medtemnen,  or  in  tàe 
e^wtifoi^}  part  of  the  Great  Omu. 
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The  wind  blew  fresh  from  Ëast-NorUuEast. 
Ifa  direction  was  fevonraMe  for  our  sailing  up 
the  Oroonoko,  toward  the  nùssïon  of  Eneara- 
mada  ;  but  our  canoes  were  so  ill  calculated  to 
resist  the  shocks  of  the  waves,  that,  from  the 
noleoce  of  Ibe  motion,  those  who  sofiWed  ha- 
bitually at  sea  were  incommoded  ob  the  river. 
The  short,  broken  waves  are  caused  by  the  con- 
ffict  of  the  waters  at  the  jnuctton  of  the  two 
rivers.  Tbis  conffiot  is  very  violrait,  but  &r  from 
bdng  so  dangerous  as  Father  GuraiUa  assote*. 
We  passed  the  Punta  Coriquima,  which  is  an 
isolated  mass  of  quartsose  granite,  a  small  pr»^ 
moDtory  composed  of  rounded  blocks.  -  There^ 
on  the  right  bank  <tf  the  Oroonoko,  Father  Ro- 
tella  founded,  in  the  tJme  of  the  Jesuits,  a  nus- 
fflon  of  Palenka  and  Virivtri  or  Guire  Indims. 
At  the  period  of  inundations,  the  rock  Curiqni- 
ma  and  the  village  placed  at  it's  foot  were  sur-  ' 
rounded  every  where  by  water.  Iliig  eenom 
inconvenience,  and  the  sufferings  of  the  misirto»- 
aries  and  IntUans  from  tb«  innnnerabte  quan- 
tity of  moaehettoes  and  nigiuu  -f,  led  them  to 
forsake  this  bundd  spot.  It  is  now  entirely  de- 
sert, white  opposite  to  it,  on  the  right  bank  oi 
the  river,  the  little  mountdbi  of  Coruata  ait 

*  Ormoeo  iUuOradti,  vol.  i,  p.  47. 

t  Tbechégo,  pu^xpoK/ron*,  whicb  penetrates  and»  the 
naiU  of  the  toes  io  mto  and  monkeys,  and  ihere  deposits  W» 
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the  ret/eat  of  wandering  Indians,  cxpdkd  aAer 
from  the  mîsaooi,  or  from  tiflwa  that  are  not 
subjected  to  the  government  of  the  monks. 

Stmck  with  the  extreme  breadth  of  the  Oroo- 
nc^o,  between  the  month  of  the  Apure  and  the 
Fodc  Cariqniraa,  I  ascertained  it  by  means  of 
a  base  measured  twic^  on  the  wester^  beach. 
Hk  bed  of  the  OnxHioko  in  it's  [Niesent  state  c^ 
low  waUTj  was  190G  *  tmses  broad  ;  but  tlUa 
*  breadth  attains  aSlT-f-tmses,  when,  in  the  rainj 
leaaoa,  the 'rock  Cnriquima,  and  the  &nn  of 
Gapochino  near  the  lull  of  Pocc^>ooori,  become 
ishiads.  The  si^elling  of  the  Oroonoko  is  ang- 
mmted  by  the  impulse  of  the  waters  of  the 
Aftore,  which  &r  from  fonning,  Gke  other  rivas, 
an  acute  angle  wHh  the  upper  part  of  that  into 
irtiich  it  Aows,  meets  it  at  right  angles.  The 
temperature  oC  the  waters  of  the  Oroont^o,  mea- 
sured in  several  parts  of  it*s  bed,  was  in  the 
middle  of  the  thakoeg,  or  deepest  part  of  the 
channel,  where  the  current  has  the  most  swift- 
«88,  38*3°,  and  toward  the  banks,  29-2°. 

We  ^ent  up  first  toward  the  South- West,  as- 
Ëir  as  the  shore  of  the  Ouaricoto  Indians,  on  the 
left  bank  of  the  Oroondio,  and  then  towud  the 
South.    Hie  river  is  so  broad,  that  the  moun- 

*  3714  raelnf ,  or  4441  Tana,  suppotii^  I  metre  =  0-fil307 
of  ft  loiw  ~  i-lOMS  nn. 

+  107M  metm,  or  12865  vuu. 
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tuas  of  Encaramada  appear  to  rise  from  the 
water,  as  if  they  were  seen  above  the  horizoa  6f . 
the  sea.  They  form  a  continued  chîûn  frcHu 
East  to  West.  As  you  approach  them,  the  as- 
pect of  the  country  becomes  more  picturesque. 
These  mountùns  are  composai  of  enormous 
blocks  of  granite,  cleft  and  piled  «ne  upon 
another.  Their  division  into  blocks  is  the  effect 
of  decomposition.  What  contributes  above  all 
to  embellish  the  scene  at  Encaramada  is  the 
force  of  vegetation,  that  covers  the  sides  of  the 
rocks,  leanng  bare  only  thàr  rounded  summits. 
They  look  like  andent  ruins  rising  in  th»  midst 
of  a  forest.  The  mountain  immediately  at  the 
back  of  the  mission,  the  Tepupano  *  of  the  Ta- 
manack  Indians»  is  covered  by  three  enormous 
.granitic  cylinders,  two  of  which  are  inotined, 
while  the  third,  worn  away  at  it's  basis,  and  more 
-than  dghty  feet  hig^,  has  preserved  a  vertical 
position.  This  rock,  which  calls  to  mind  the 
form  of  the  Scknarcker  in  the  Hartz,  or  that  of 
the  Organs  of  Jctopan  in  Mexico  -f-,  composed 

*  Tepurfono,  "  place  of  stonefl,"  in  which  we  recognise 
'  tejut,  "  atone,  rock,"  u  in  Hpu-iri,  mountun.  We  here  again 
perceive  that  Leagian  Oigoar-Talar  root  tep  (slone),  found  in 
.  Amen*»  aiooiig  the  Mexicana,  in  tepell;  among  the  Caribbees, 
in  lebvu;  amoDgthe  Tamanacks,  in  lepuiri:  a  striking  analogy 
between  the  langnagea  of  Caucasus  and  Upper- Asia  and  those 
-«f  the  banks  of  the  Oroonoko. 

t  In  Captain  Tiwkey's  Voyage  on  the  Hirer  Congo,  we 
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fonnerly  a  part  of  the  rounded  summit  of  the 
momitain.  Id  every  zoue  it  is  the  property  of 
unstratified  granite,  to  separate  by  decomposi- 
tion into  blocks  of  prismatic,  cyUndric,  or 
cohiranar  figures. 

Opposite  tl^  shore  of  the  Guaricotoes,  we 
drew  near  another  heap  of  rocks,  which  is  very 
low,  and  three  or  four  toises  long.  It  rises  in 
the  midst  of  the  plain,  and  has  less  resemblance 
to  a  tumulus  than  to  those  masses  of  granitic 
stones,  which  in  tiie  North  of  Holland  and  oS 
Germany  bear  the  name  of  Huenenbette,  beds  (or 
tomb^  of  heroes.  The  shore  at  this  part  of  the 
Oroonoko  is  no  longer  of  pure  and  quartzose 
amd  ;  but  is  composed  of  clay  and  spangles  of 
mica,  deposited  in  very  thin  strata,  and  most 
frequently  with  a  dip  of  forty  or  fifty  degrees. 
It  looks  like  decomposed  mica-slate.  Thi& 
change  in  the  geological  constitution  of  tiie 
shore  extends  far  beyond  the  mouth  of  the  Apure. 
We  had  begun  to  observe  it  in  this  latter  rÎTer  as 
lar  off  as  Algodonal  and  Cano  del  Manati.  Ilie 
spangles  of  mica  come  no  doubt  from  the  granite 
mountmns  of  Curiquima  and  Ëncaramada  ;  since 
forther  to  the  North  anA  to  the  East  we  find 
only  quartzose  sand,  sandstone,  compact  lime- 
stone, and  gypsum.    Alluvial  earth  carried  suc- 

find  repreteated  «  granitic  rock,  the  TaJdi  Enuai,  whioh 
be«n  a  itriLin^  resemblsDCG  to  the  tnonnlaiû  of  bwaraonda. 
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fKSHTeljr  from  the  South  to  the  North  need  not 
surprise  us  in  the  Oroonoko  ;  but  to  what  shall 
we  attribute  the  same  phenomenon  in  the  bed 
of  the  Apure,  seven  leagues  West  of  it's  mouth  ? 
In  the  present  state  of  things,  notwithstaudisg 
the  sweUiogs  of  the  Oroondco,  tIm^<^(crB  of  the 
Apure  nerer  retrogeads  so  &r  ;  and,  to  explain 
this  [^noaien(Hi,  we  are  forced  to  admit,  that  the 
micaceoi»  strata  were  d^toûted  at  a  time,  when 
the  whole  of  the  very  low  country,  that  lies  be- 
tween Caycara,  Algodonal,  and  the  mountùns 
of  Encaramada,  formed  the  basin  of  an  inland 
lalie.  ^ 

We  stopped  some  time  at  the  port  of  Encara>  ' 
mada  ;  it  is  a  sort  of  embarcadère,  a  place  wheiy 
boats  assemble.  A  rock  of  for^  or  fifty  feet 
high  fprms  the  shore.  It  is  composed  of  the 
same  blocks  (^granite,  heaped  one  upoq  another, 
as  at  the  Schneeberg  in  Franconia  aud  in  almost 
all  the  granitic  mountains  of  Europe.  Some  of 
these  detached  masses  have  a  spheroidal  form  ; 
they  are  not  balls  however,  with  concentric 
layers,  as  we  have  eléewbere  described  ;  but 
merely  rounded  blocks,  nuclei  separated  from 
tbdr  envelopes  by  the  ^ect  of  decomposition. 
This  granite  is  of  a  grayish  lead-colour,  often 
black,  as  if  covered  with  oxide  of  manganese  ; 
bnt  this  colour  does  not  penetrate  one  fifth  of  a 
line  into  tlie  rock,  which  is  of  a  reddish  wUte 
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within,  coarse  grtoned,  and  destitute  of  bofa- 
blende. 

The  Indian  names  of  the  mission  of  <S^  LuU 
del  Encaramada,  are  Chtc^a  and  Cardmatm  *. 
This  small  village  was  founded  in  1749  by  F^ 
ther  Gili,  the  Jesuit,  author  of  the  Stona  dell 
Oririoco,  published  at  Rome.  This  missionary. 
learned  in  the  Indian  tongues,  lived  in  this  soli- 
tude during  eighteen  years,  till  the  expulsion  of 
the  Jesuits.  To  form  a  precise  idea  of  the  sa^ 
vage  state  of  these  countries,  we  must  recollect, 

f  All  tbe  nuuioDB  of  Sontb  America  have  namea  coraposeil 
of  two  vorda,  the  first  of  which  is  oeoessarily  tbe  aame  of 
%  saint,  tbe  patron  of  the  church,  and  the  second  an  Indian 
niime,that  of  tbe  nation,  or  the  spot  where  the  establishment  is 
placed.  Tbns  we  say,  San  Jose  de  Maypnres,  Santa  Cms  de 
Cachipo,  San  Juln-Nepomaceno  de  los  Atures,  &e.  These 
compound  names  appear  only  in  the  offidal  docuinents;  the 
inhabitants  adopt  but  one  of  tbe  two  names,  and  generally, 
provided  it  be  sonoroas,  the  Indian.  As  tbe  names  of  saintt 
are  several  times  repeated  in  neighbouring  places,  great  con- 
fusion in  {leograpby  arises  from  these  repetitions.  The  aames 
qf  San  Jnan,  San  Diego,  and  San  Pedro,  are  scattered  in  oar 
naps  as  if  by  chance.  It  is  pretended,  that  thv  mission  of 
GMnji  affords  a  very  rare  example  of  the  composition  of  twa 
Spanish  words.  The  word  Efforfo'iiidA  means  tilings  raised 
one  upon  aootber,  from  rnearoMar,  altoUere.  It  is  derived  from 
the  Ggore  of  Tepupaoo  and  the  nfggfabonring  rocks  :  perhaps 
it  IS  only  an  Indian  word,  earamana,  in  which,  as  in  maulf, 
from  a  love  Ibr  etymology,  a  Spanikh  signification  was  be» 
lieved  to  be  discovered. 
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that  Father  Gili  speaks  of  Carichana  *,  which  is 
forty  leagues  from  Encaramada,  as  of  a  spot  fax 
distant  ;  and  that  he  never  advanced  so  far  as 
the  first  cataract  of  the  river,  of  which  he  ven- 
tured to  undertake  the  description. 

In  the  port  of  Encaramada  we  met  mtb  some 
Caribbees  of  Panapana.  A  Cacique  was  going 
up  the  Oroonoko  in  his  canoe,  to  join  in  the  fa- 
moos  fishing  of  turtles'  eggs.  His  canoe  was 
rounded  toward  the  bottom  like  a  bmigo,  and 
followed  by  a  smaller  boat  called  curiara.  He 
was  seated  beneath  a  sort  of  tent,  toldo,  coa- 
stmcted,  as  well  as  the  sml,  of  palm-leaves. 
His  cold  and  silent  gravity,  the  respect  with 
which  he  was  treated  by  his  attendants,  every 
thing  denoted  him  to  be  a  person  of  importanc». 
He  was  equipped,  however,  in  the  same  manner 
as  his  Indians.  They  were  all  equally  naked, 
armed  mth  bows  and  ^rows,  and  covered  with 
onoto,  which  is  the  colouring  fecula  of  the  bixa 
orellana.  The  chief,  the  domestic!,  the  furni- 
ture, the  boat,'and  the  sail,  were  eiU  painted  red. 
These  Caribbees  are  men  of  an  almost  athletic 
stature  ;  they  appeared  to  us  much  taller  than 
the  Indiuis  we  had  hitherto  seen.  Their  smooth 
and  thick  hair,  cut  upon  their  forehead  like  that 
of  choristers,  their  eyebrows  painted  black,  their 
look  at  once  gloomy  and  animated,  give  their 

*  Saggio  di  Storia  Americftoa,  vol.i)  p.  132. 
VOL.  rv.  2  H  <^ 
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physiognomy  a  singular  liardne^  of  expreesloiL 
Having  till  then  seen  only  the  skulls  oi  some 
Caribbees  of  the  West  India  islands  preserved , 
in  the  collections  of  Europe,  we  were  surpHsed. 
to  find,  that  these  Indians,  who  were  of  pore 
race,  had  the  forehead  much  more  rounded  thao 
it  has  been  described.  The  women,  very  tïdl, 
but  disgusting  from  their  want  of  cleanUoess, 
carried  their  in&nts  on  their  backs,  having  their 
thigl»  and  legs  bound  at  ceitain  distances  b; 
'  broad  strips  of  cotton  cloth.  The  flesh,  strongly 
compresed  bmeath  the  Ugatures,  was  swelled  in 
the  interstices.  It  is  generally  to  be  observed, 
that  the  Caribbees  are  as  attenUve  to  their  ex- 
terior, and  their  ornaments,  as  it  is  possible  fcM* 
men  to  be,  who  are  naked  and  painted  red. 
They  attach  great  importance  to  certain  forms 
of  the  body  ;  and  a  mother  would  be  accused 
of  culpable  indifference  toward  her  children,  if 
she  did  not  employ  eirtificial  means,  to  shï^  the 
calf  of  the  leg  after  the  fashion  of  the  country. 
As  none  of  our  Indians  of  Apure  understood  the 
Caribbee  language,  we  could  obtain  nb  infinma- 
tion  from  the  Cacique  of  Panama  respecting  the 
encampments,  that  are  made  at  this  season  in 
several  islands  of  the  Oroonoko  for  collecting 
turtles'  eggs. 

Near  Encaramada  a  very  long  ishmd  divides 
the  river  into  two  branches.  We  passed  the 
night  in  a  rocky  creek,  opposite  the  mouth  of 
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the  Bio  Cabullare,  which  is  formed  by  tlie  Pay- 
ara  and  the  Âtamuca,  and  is  sometimes  consi- 
dered as  one  of  the  branches  of  the  Apure,  be- 
cause it  communicates  with  this  river  by  the 
lUo  Aridiuna.  The  evening  was  beautiful.  The 
moon  illumined  the  tops  of  the  granitic  rocks. 
The  heat  was  so  uniformly  distributed,  that, 
notwithstanding  tlie  humidity  of  the  air,  no 
twinkling  of  the  stars  was  remarked,  even  at 
fimr  or  five  degrees  above  the  horizon.  The 
light  of  the  planets  was  singularly  dimmed  ; 
and  if,  on  account  of  the  smaUness  of  the  appa- 
rent diameter  of  Jupiter,  I  did  not  suspect  some 
errtar  in  the  observation,  I  should  say,  that  here, 
for  the  first  time,  we  thought  we  distinguisbed 
the  disk  of  Jnpiter  with  tiie  naked  eye.  Toward 
midnight,  the  North-East  wind  became  ex- 
tremely violent.  It  brought  no  clouds,  but  the 
vault  <^  the  sky  was  covered  m(H%  and  more 
with  vapours.  Strong  gusts  were  felt,  and  made 
us  in  fear  Sot  the  safety  of  our  cayoe.  During 
this  wbdie  day  we  had  seen  very  few  crocodiles, 
but  an  of  an  extraordinary  size,  from  twenty  to 
twenty-fi)ar  feet.  The  Indmns  assured  us,  that 
the  young  croco^les  prefer  the  marshes,  and 
the  rivers  that  are  less  broad,  and  less  d^p.* 
They  crowd  blether  particularly  in  the  Canos, 
and  we  might  be  tempted  to  say  of  them,  what 
Abd-Allatif  says  of  the  crocodiles  of  the  Nils  *, 
*  Veter^.  A  (Egyptf,  traiuloted  I17  Mr.  SUnatra  de  Sai?. 
2h2  Coo^ilc 


"  that  tliey  swarm  like  wonns  ia  the  shallofr 
waters  of  the  river,  and  in  the  shelter  of  tinîn- 
habited  islands."  * 

April  the  6th.  Continuing  to  ascend  the  Oroo- 
noko,  first  toward  the  Souths  and  then  toward 
the  South-West,  we  perceived  the  southern  side 
of  the  Serrama,  or  chain  of  the  mountains  of 
Ëncaramada.  The  part  nearest  the  river  is  only 
a  hundred  and  fortj  or  a  hundred  and  sixty 
toises  high  ;  bnt  from  it's  abrupt  decHvities,  it's 
situation  in  the  midst  <^  a  savannah;  and  it's 
Tocky  summits,  cut  into  shapeless  prisms,  the 
Serrama  appears  singularly  elevated.  It's  great- 
est breadth  is  only  three  leagues.  According  to 
informations  g^ven  me  l>y  the  Indians  of  the 
I^ireka  nation,  it  is  considerably  wider  toward 
the  East.  The  summits  of  Encaramada  form  the 
northernmost  link  of  a  group  of  mountains,  that 
border  the  right  bank  of  the  Oroonoko,  between 
the  latitudes  of  5°  and  7°  SO'  from  the  mouth  of 
the  Rio  Zajna  to  that  of  the  Cahullare.  The 
different  links,  into  which  this  grbup  is  divided, 
are  separated  by  little  plains  covered  with  gra- 
mioa.  They  do  not  preserve  a  direction  per- 
fectly parallel  to  each  other  ;  for  the  northem- 
mpst  stretch  from  West  to  East.,  and  the  soutb- 
eromost  from  North-West  to  South-East.  This 
change  of  direction  sufficiently  expkuns  the  in- 
crease of  breadth  observed  in  the  Cordillera  of 
Parime  toward  the  East,  between  the  sources  of 
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Uie  OrooDoko  aud  of  the  Rio  -Farnspa.  Oa  pe- 
netrating-beyond  the  great  eataracls  of  Atures 
and  of  MaypnreSj  we  shall  see  seven  principal 
links»  those  of  Encaramada  or  Sacuina,  of  Cba- 
Tiripa,  of  Baraguan,  of  Carichana,  of  Uniama, 
of  Calitamini,  and  of  Sipapo»  snccessively  appear. 
This  sketch  may  serve  to  give  a  general  idea  of 
the  geological  constitution  of  the  ground.  We 
recognize  every  where  on  the  globe  a  tendency 
toward  regular  forms  in  those  mountaiiu,  that 
appear  the  most  irregularly  grouped.  Every 
link  appears,  in  a  transyeree  section,  like  a  dis- 
tinct summit,  to  those  who  navigate  the  Oroo- 
noko  ;  but  ^is  division  is  merely  in  appearance. 
The  regularity  in  the  direction  and  separation 
of  the  links  seems  to'  diminish  in  proportion  as 
we  advance  toward  the  East.  The  mount^ns 
<tf  Encaramada  join  those  of  Mato,  which  give 
birth  to  the  Rio  Asiveru  or  Cuehivero  ;  those  of 
Chaviripe  are  prolonged  by  the-  granitic  moun- 
tains of  Corosal,  of  Amoco,  and  of  Murcielago, 
toward  the  sources  of  the  Erevato  and  the  Ven- 
tuari. 

It  was  across  these  mountùns,  wh|ch  are  in- 
habited by  Indians  of  a  gentle  character,  and 
addicted  to  agriculture  *,  that,  at  the  time  of  the 

*  The  Maypojnes,  Patmu,  jBTaraoai.-Aod  Carscicanas,  who 
posHH  fine  plaotadoDi,  coaticot,  in  thé  Mvaanahs,  by  which 
theie  foreati  sre' bounded. 
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expedition  for  settling  bouadatdes.  General  Itur- 
riaga  took  some  horned  cattle,  to  supply  with 
provision  tiie  New  Town  of  San  Fernando  de 
Atabapo.  Tlie  intiabitante  of  Encaramada  then 
showed  the  Spanish  soldiers  the  way  by  the  Rio 
Manapiari  *  which  feUs  into  the  Ventuan.  By 
descending  these  two  rivers,  the  Oroonolto  and 
the  Atabape  may  be  reached  without  passing-  the 
great  cataracts,  which  pircsfflit  almost  insur- 
mountable obstacles  to  the  conveyance  of  cattle. 
The  spirit  of  enterprise,  which  had  so  raninently 
distinguished  the  CastilUans  at  the  period  of  the 
discovery  of  America,  appeared  agîùn  for  some 
time  in  the  middle  of  the  eighteenth  centnry, 
when  Ferdinand  VI  was  desirous  of  knowing 
the  real  limits  of  his  vast  possessions,  and  îa  the 
forests  of  Guyana,  that  classic  land  of  falsehood 
and  fabuloiu  traditions,  the  wity  Indians  revived 
the  chimerical  idea  of  the  wetJth  of  Dorado, 
which  had  'so  much  occupied  the  ima^nation  of 
the  first  conquerors. 

Amid  these  mountfuns  of  Encaramada,  which, 
like  moat  coarse-grwned  graniUc  rocks,  are 
destitute  of  metallic  veins,  we  cuinot  help  in- 

*  Between  EDcaramadu  and  the  Rio  HaaapiAre,  Don 
Miguol  Sanchez,  chief  of  this  little  expedition,  crossed  tbe 
Rio  Gnainaiiiia,  which  flows  into  the.  Cuchivero.  ^uidiex 
died,  rrom  the  fatigues  of  this  jonme;,  on  the  borders  of  tbe 
Ventaiari. 
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qairÎDg  whence  came  those  gcains  of  gold,  which 
Juan  Martinez*  and  Raleigh  profess  to  have  seen 
in  such  abundance  in  the  hands  of  the  Indians 
of  the  Oroonoko.  From  what  I  observed  in  th&t 
pail  of  America,  I  am  led  to  think,  that  gold,  like 
tin  f,  is  sometimes  disseminated  in  an  ahnost  im- 
perc^tible  manner  in  the  mass  itself  of  gramte 
rocks,  without  our  b^ng  able  to  admit  that  there 
is  a  ramification  and  an  intertwining  of  smaU 
vnns.  Not  long  ago  the  Indians  of  Ëncaramada, 
fbnnd  in  the  Quebrada  del  Tigre  X  a  piece  of 
naUre  gold  two  lines  in  diameter.  It  was 
rounded,  and  appeared  to  have  been  washed 
along  by  the  waters.  This  discovery  excited  the 
attention  of  the  missionaries  much  more  than  of 
the"  natives  ;  it  was  followed  by  no  other  of  the 
same  kind. 

I  cannot  quit  this  first  link  of  the  mount^ns 
of  Encaramada,  without  recaUiog  to  mind  a  tact, 
that  did  not  remain  unknown  to  Father  Gili  ; 
and  which  was  often  mentioned  to  me  during 
our  abode  in  the  missions  of  the  Oroonoko.    The 

'  The  companion  of  Die^  de  Ordaz. 

i-  Thai  tin  >  foaod  in  granite  of  recent  rormation,  at 
Geyer;  in  hyalomicte,  or^roûm,  at  Zinnwald  ;  and  in  sye- 
nitic  porphyry,  at  Altenberg,  in  Saxony, -aa  well  as  near 
Naila,  in  the  FichtelgebîiYe.  I  hate  also  seen,  in  the  Upper 
I^Utinate,  micaceous  iron,  and  black  earthy  cobalt,  far  from 
any  kind  of  vein,  disseminated  io  a  granite  deslitutc  of  mica, 
as  nwgoelic  iron  sand  is  in  volcanic  rocks. 

X  Ravine  or  the  tiger. 
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natives  of  those  countries  have  retained  the  be- 
lief, that,  "  at  the  time  of  the  great  waters,  when 
"  their  fathers  were  forced  to  have  recourse  to 
"  boats,  to  escape  the  general  inundation,  the 
"  waves  of  the  sea  beat  againat  the  rocks  of  En- 
"  caramada."  This  belief  is  not  confined  to  one 
nation  singly,  the  Tamanacks  ;  it  makes  part  of 
a  system  of  historical  traditions,  of  which  we  find 
scattered  notions  among  the  Maypures  of  the 
great  cataracts  ;  among  the  Indians  of  Rio  Ere- 
rato  *,  which  runs  into  the  Canra  ;  and  among 
almost  all  the  tribes  of  the  Upper  Oroonc^. 
When  the  Tamanacks  are  asked  how  the  human 
race  survived  this  great  deluge,  the  age  of  water 
of  the  Mexicans,  they  say,  "  a  man  and  a  woman 
saved  themselves  on  -  a  high  mountain,  called 
Tamanacu,  situate  on  the  banks  of  the  Asivem  ; 
and,  casting  behmd  them,  over  their  heads,  the 
fruits  of  the  mauritia  palm-b«e,.they  saw  the 
seeds  cont^ned  in  those  fruits  produce  men  and 
women,  who  repet^led  the  Earth."  Thus  we 
find  in  all  it's  simplicity,  among  nations  bow 
savage,  a  tradition,  which  the  Greeks  have  em- 
bellished with  all  the  charms  of  imagination  ! 
'  A  few  leagues  from  Encaramada,  a  rock,  called 
Tepu-mereme,  or  "  the  painted  rock,"  rises  in  thfe 

*  For  tbe  InditM  of  the  Ererato,  I  cmn  cite  the  tectimoiiy 
of  oar  nnfortDoale  friend,  Fnj  Jmui  OousbIm,  who  lived  for 
a  long  time  in  the  miuioiu  of  tha  Catm.     See  tbora,  roL  ui» 

p.3n. 
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midst  of  the  savfuinah.  It  displays  resemblances 
of  animals,  and  symbolic  figurés,  resembling 
those  We  saw  in  going  down  the  Oroonoko,  at  a 
small  distance  below  Encaramada,  near  the  town 
Caycara.  Similar  rocks  in  Africa  are  called  by 
travellers  Fi^A  Stones.  I  shall  not  make  use 
of  this  term,  because  fetishism  does  not  prevml 
among  the  natives  of  the  Oroonoko  ;  and  the 
figures  of  stars,  of  the  Sun,  of  tigers,  and  of  cro- 
codiles, which  we  found  traced  upon  the  rpcks  in 
spots  now  uninhabited,  appeared  to  me  in  no  way 
to  denote  the  objects  of  worship  of  those  nations. 
Between  the  banks  of  the  Cassiquiare  and  the 
'Orooaoko;  between  Encaramada,  the  Capu- 
cbino,  and  Caycara,  these  hieroglyphic  figures 
are  often  placed  at  great  heights  on  the  walls  of 
rock,  that  could  be  accessible  only  by  construct- 
ing very  lofty  scaffolds.  When  the  natives  are . 
asked  bow  those  figures  could  have  been  sculp- 
tured, they  answer  with  a  smile,  as  relating  a 
&ct  of  Which  a  stranger,  a  white  man  only,  could 
be  ignorant,  that  "  at  the  period  of  the  great 
waterSf  their  others  went  to  that  height  in 
boats." 

These  ancient  traditions  of  the  human  race, 
which  we  find  dispersed  over  the  whole  sur&ce 
of  the  Globe,  like  the  relics  of  a  vast  shipwreck, 
are  hi^ly  interesting  in  the  philosophical  study 
of  our  own  species.  Like  certain  frmilies  of  the 
vegetable  kingdom,  which,  notnithstaoding  the 
,i-,  Google 


474 

diveràty  of  climates  and  the  inâuence  of  heights, 
rebun  the  impression  of  a  common  type,  the 
cosmogonie  traditions  of  nations  display  every 
where  the  same  physic^omy,  and  preserve  fea- 
tures of  resemblance,  that  fill  us  with  astonish- 
ment. How  many  different  tongues,  belon^g 
to  branches  that  appear  completely  distinct, 
transmit  to  us  the  same  focts  !  The  basis  of  the 
traditions  concerning  races  that  are  destroyed, 
and  the  renewal  of  nature,  scarcely  vaty  *  ; 
thou^  every  nation  gives  theu  a  local  colour- 
ing. In  the  great  continents,  as  in  the  smallest 
islands  of  the  Pacific  Ocean,  it  is  always  on  the 
loftiest  and  nearest  mountaki,  IbaA  the  remains 
of  the  hcman  race  have  been  saved  ;  and  this 
event  appears  the  more  recent,  in  prt^rtion  as  , 
the  nations  are  uncultivated,  and  as  the  know- 
ledge they  have  of  their  own  existence  has  not  a 
very  remote  date.  After  having  studùd  with 
attention  the  Mexican  monuments  anterior  to 
the  discovery  of  the  New  World  v  after  having 
penetrated  into  the  forests  of  the  Orocmoko,  and 
observed  the  diminutiveness  of  tiie  European 
establishments,  tbeir  solitude,  and  the  state  of 
the  tribes  that  have  remained  independent  ;  we 
cannot  permit  ourselves  {o  attribute  the  analo- 
gies we  have  just  cited  to  the  influence  of  the 


■■  See  my  Mdàtiaau  det  PaipUt  vuHghiei  de  PAmiriqi^, 
p.  304,  206,  323,  and  227. 
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misùonaries,  and  that  of  Chrîstianity,  od  the  na- 
tional traditions.  Nor  is  it  more  probable,  that 
the  aspect  of  marine  bodies  found  on  the  sum- 
mit of  mountiûns  gave  birth  among  the  nations 
of  the  Oroonoko  to  the  idea  of  those  great  inun- 
dations, which  have  extinguished  for  a  time  the 
germes  of  organic  life  on  our  Globe.  Hie  coun-' 
try,  that  extends  from  the  right  bank  of  the 
Oroonoko  to  the  Casàquiare  and  the  Rio  Negro, 
is  a  country  of  primitive  rocks.  I  saw  there  one 
small  formation  of  sandstone,  or  conglomerate  ; 
hut  no  secondary  limestone,  no  trace  of  petri- 
fections. 

A  fresh  North-East  wind  earned  us  friU  sail 
toward  the  boca  de  la  Tortuga.  We  landed  at 
eleven  in  the  morning  in  an  island,  which  the 
Indians  of  the  missions  c^  Uniana  consido^d  as 
theu-  fHvperty,  and  which  is  pkteed  in  the  mid- 
dle of  the  river.  This  isl^d  is  celebrated  for 
the  turtle  fishery  ;  or,  as  they  say  here,  the 
cosecha,  the  harvest  ^  ^g^  that  takes-  place 
annually.  We  here  found  an  assemblage  of 
Indians,  encamped  under  huts  constructed  with 
palm-leaves.  This  encampment  contiuned  more 
than  three  hundred  persoos.  Accustomed  once 
we  had  left  Sui  Fernando  de  Apure,  to  see  osfy 
desert  shores,  we  were  Gnngnlarly  struck  by  the 
movement  that  prevailed  here.  Wo  foond,  be- 
side^the  Onamoés  and  the  Ottoraaaks  of  Uruana, 
who  are  both  considered  as  savage  racea^tiot  to 
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be  tamed,  Caribbees  and  other  ladiatui  of  the 
Lower  Oroonoko.  Every  tribe  was  separately 
encoHiped,  and  distinguished  by  the  pigments, 
wiUi  which  their  skin  was  painted.  Some  white 
men  were  seen  amid  this  tumultuoos  assemblage, 
chiefly  pulperos,  or  little  traders  of  Angostura, 
who  had  come  up  the  river  to  purchase  oil  of 
turtles'  eggg  from  the  natives.  The  missionary 
of  Uroana,  a  naUve  of  Alcala  de  Henarez,  came 
to  meet  us.  He  was  extremely  astonished  at 
seeàng  us.  Aiter  having  admired  our  instra- 
mealfi,  he  gave  us  an  exaggerated  picture  of  the 
Bufierings,  to  which  we  should  be  necessarily  ex- 
posed in  ascending  the  Oroonoko  beyond  the 
cataracts.  The  object  of  our  voyage  appeared 
to  him  very  mysterious.  "  How  is  it  possible  to 
believe,"  said  he,  "  that  you  have  left  your 
country,  to  come  and  be  devoured  by  moschet- 
toes  on  this  river,  and  measure  lands  that  are 
not  yours  ?"  We  were  happily  Aimished  with 
recommendations  .from  the  Father  guardian  of 
the  missions  of  Sunt  I^i-ancis  ;  and  Uie  brotho-- 
in-law  of  the  governor  of  Vannas,  who  aocompa- 
med  us,  soon  dissipated  the  doubts,  to  which  our 
dress,  our  accent,  and  our  arrival  in  this  sandy 
island,  had  g^ven  rise  among  the  Whites..  Hie 
tmssionaiy  invito  us  to  partake  a  frugal  recast 
oi  fish  uid  plantons.  He  told  us,  that  he  was 
come  to. encamp  with  the  Indians  during  the 
Ume  of  the  harvest  of  ^gs,  "  to  celebrMe  mas» 
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every  morning  in  the  open  air,  to  procure  the 
oil  necessary  for  thé  lamp  of  the  Church,  and 
especially  to  govern  this  republica  de  In£os  y 
Castellanos,  in  which  every  one  wished  to  profit 
singly  by  what  God  had  granted  to  all." 

We  made  the  torn*  of  the  island,  accompanied 
by  the  missionary,  and  by  a  pitlpero,  who  boasted 
of  having  visited  ten  years  snqcesàvây  the  camp  , 
of  the  Indians,  and  the  pesca  de  tortugas.  Thia 
part  of  the  banks  of  the  Oroonoko  is  frequented 
here,  as  the  Ears  of  Frankfort  and  Beaucaire 
are  with  us.  We  were  on  a  plain  of  sand  pes- 
fectly  smooth  -,  and  were  told,  that,  as  &r  as  we 
could  see  along  the  beach,  turtles'  eggs  were 
concealed  under  a  layer  of  earth.  The  mission- 
ary carried  a  long  pole  in  his  hand.  He  showed 
us,  that,  by  means  of  this  pole  (vava)  the  extent 
of  the  stratum  of  eggscould  be  determined,  as 
the  miner  determines  the  Umits  df  a  bed  of  marl, 
■of  bog  iron-ore,  or  of  coal.  On  thrusting  the 
vara  perpendicularly  into  the  ground,  you  feel 
hy  the  sudden  want  of  resistance,  that  you  have 
penetrated  into  the  cavity,  or  layer  of  loose 
ei^h,  contmning  the  eggs.  We  saw,  tlutt 
the  stratum  is  generally  spread  with  so  much 
uniformity,  that  the  pole  finds  it  every  where  in 
a  radius  of  ten  toises  around  -any  given  mark. 
Here  they  talk  continually  of  square  perches  cf 
^gg^i  it  is  like  a  mine  country,  that  is  divided 
into  lots,  and  worked  with  the  greatest  rega- 
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larity.  Thestratùm  of  e^,  however,  is  fer  from 
coveriog  the  whole  island  :  they  are  not  found 
wherever  the  ground  rises  abraptly,  because  the 
turtle  cannot  mount  these  little  hei^ta.  I  re- 
lated to  my  guides  the  emphatic  description  of 
Father  Gumilla  *,  who  asserts,  that  the  shcnrs  of 
Uie  Oroonoko  contsôn  fewer  grains  of  sand,  than 
the  river  contùns  turtles  ;  and  that  these  ani- 
mals would  prevent  vessels  irom  advancing,  if 
men  and  tigers  did  not  annaidly  destroy  so  great 
a  number.  "  Son  cuentos  de  Jrmles"  said  the 
pulpero  of  Angostura  in  a  low  voice  ;  for  the  only 
travellers  in  this  country  Ixong  poor  missionaries, 
they  here  call  tides  afraonks,  Triiat  we  caU  tales 
of  travellers  in  Europe. 

The  Indians  assured  us,  tiiat  in  gtnog  vp  tJie 
Oroonoko  from  it's  mouth  to  the  junction  of  the 
Apnre,  not  one  island,  or  one  beach  is  to  be 
found,  where  e^;8  can  be  collected  in  abun- 
dance.   The  great  turtle,  mrmi  -f,  dreads  placés 

*  Tam  difficnltoso  es  contar  las  sroiias  de  It»  dîlabuïu 
plazas  del  Orinoco  oomo  canUr  el  immeiuo  namero  da  tar> 
tngaa,  qae  «linMata  eii  sua  nwi^DCs  j  oorrMOtes.  Se  a» 
itbieise  tan  eSorbiUute  coDsumo  de  tortugas,  de  tortu^iUoe, 
y  de  huevos,  el  Kio  Orinoco,  aun  de  primera  magaitud,  se 
bolberia  innaTe^ble,  sirviendo  de  embarazo  a  las  erabarca- 
emnes  là  laiiKilud  imponderable  tie  tortugas.  Orinoco  tHiistr,, 
Tol.  i,  p.  asi— 398. 

f  Piooounoe  snt-w.  Thta  word  beloag*  to  tin  Majpnte 
langaage,  and  miut  not  be  coofoaoded  with  fna,  wUA 
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ÎDfaabîted  by  men,  or  much  frequented  by  boats. 
It  is  a  timid  and  miBtru'stfiil  animal,  tbat  raises 
it's  head  above  the  water,  and  bides  itself  at  the 
least  n<^.  The  shwes,  where  almost  all  the 
turtles  of  the  Oroonoko  appear  to  assemble  an- 
nually^ are  situate  betrreen  the  junction  of  the 
Oroonoko  with  the  Apure,  and  tiie,  great  cata- 
tacts,  or  Raudales  ;  that  is  to  say,  between  Ca- 
bruta  and  tbe  mission  of  Atures.  -  There  are 
fonnd  tbe  three  iamous  fisheries  ;  those  of  £nca- 
ramada,  or  Boca  del  Cabullare;  of  Cncnraparu, 
or  Boca  de  la  Tortuga  ;  and  of  P^aruma,  a  little 
fodow  Catichana.  It  àeems,  tbat  the  arrau  does 
not  pass  beyond  tbe  cataracts;  and  we  were 
assured,  that  only  the  turtles  called  térekay* 
are  found  above  Atures  and  Maypures.  This  is 
the  place  to  say  a  few  words  on  tlœ  difierence 
between  tiiese  two  species,  and  on  thdr  C(»inec- 
tion  with  tbe  various  amities  of  the  chelonian 
wder. 

We  shall  beg^n  with  the  arraui  which  the 
Spaniards  of  the  missions  call  simply  tortuga, 
and  the  existenoe  of  which  is  of  so  great  impor- 
tance to  the  nations  on  tbe  Lower  Oroonoko. 
It  is  a  large  fresh-water  tortoise,  with  pahnate 

ineaBa  a  crDcodrt«  smong  the  Tarasuaclu,  neighboura  of  the 
Skypures.    Ilie  Olomacka  call  the  turtle  of  Umn»,  acha  : 
tba  Tamnaoka,  79e. 
*  Id  Spanish  ttnemfm. 
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and  membranous  feet  ;  the  bead  rery  flat,  vitb  two 
fleshy  and  acutely-pointed  appendages  under  the 
chin  ;  five  claws  to  the  fore-feet,  mnd  four  to  the 
hind  feet,  which  are  furrowed  underneath.  TTie 
upper  shell  has  five  scutels  in  the  centre,  eight 
lateral,  and  twenty-four  marginal  The  colour  is 
darkish  gray  above,  and  orange  beneath.  Iliefeet 
are  also  yellow,  and  very  long.  There  is  a  deep 
furrow  betweeii  the  eyes.  The  claws  are  very 
stKHig  and  very  crooked.  The  anus  is  placed  at 
'  the  distance  of  one  fifth  from  the  extremity  of 
the  tmL  The  fuU-gro*pn  animal  weighs  Ërom 
forty  to  fifty  pounds.  It's  eggs,  much  tïurger 
than  those  of  pigeons,'  are  less  elongated  than 
the  e^  of  the  terekajf.  They  are  covered  with 
a  calcareous  crust,  and,  it  issmdjhave  sufficient 
firmness  for  the  children  of  the  Otomack  Indians, 
who  are  great  players  at  ball,  to  throw  them  i^» 
into  the  mr  from  one  to  another  to  catch.  If 
the  arrmt  inhabited  the  bed  of  the  river  above 
the  cataracts,  the  Indians  of  the  Upper  Oroonoko 
would,  not  travel  so  far,  to  procnre  the  flesh  and 
the  eggs  of  this  tortoise.  Yet  formerly  whole 
tribes  from  the  Alabapo  and  the  Casàquiare  have 
been  known  to  pass  the  Rtmdales,  in  order  \a 
take  part  in  the  ^bery  at  Uniana. 

The  terekay  is  less  than  the  mrau.  It  is  io 
general  only  fourteen  inches  in  diameter.  The 
number  of  scutels  in  the  upper  shelly  the  sanw^ 
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but  they  are  somewhat  difierently  arranged.  I 
counted  three  in^the  centre  of  the  disk,  and  five 
hexagonal  on  each  side.  The  margins  contiun 
twenty-four,  all  quadrangular,  and  ffluch  curved. 
The  upper  shell  is  of  a  black  colour  inclining  to 
green;  the  feet  and  claws  are  like  thoseoftheorraw. 
The  whole  animal  is  of  an  olive-green,  bnt.it  has 
two  spots  of  red  mixed  with  yellow  on  the  top  of 
the  head.  The  throat  is  also  yellow,  and  fur- 
nished with  a  prickly  appendage.  The  terekays 
do  not  assemble  in  numerous  societies  like  the 
mraus,  or  tortugas,  to  lay  their  eggs  in  common, 
and  -deposit  them  upon  the  same  shore.  Tbe 
eggs  of  the  terekay  have  an  agreeable  taste,  and 
are  much  sought  after  by  the  inhabitants  of 
Spanish  Guyana.  They  are  found  in  the  Up- 
per Oroonoko,  as  well  as  below  the  cataracts, 
and  even  in  the  Apure,  theUritucu,  the  Guarico, 
and  the  smaU  rivers  that  traverse  the  Llanos 
of  Caraccaâ.  The  form  of  the  feet  and  bead, 
tbe  appendages  of  the  chin  and  throat,  and  the 
position  of  the  anus,  seem  to  indicate,  that  the 
ju-roM,  and  probably  the  terekay  also,  belUug  to 
a  new  subdivision  of  the  tortoises,  that  may  be 
separated  from  the  emydes.  From  their  cirri, 
uid  the  position  of  the  anns,  they  approximate 
the  emfs  nasuta  of  Mr.  Schweigger  and  the  ma~ 
iamata  of  French  Guyana  ;  hut  differ  from  the 
latter  in  the  fi»rm  of  the  scutels^  which  are  not 
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rough  witli  pyramidal  eminences  *.    The  period 
at  which  the  large  arrau  tortoise  lays  it's  eggs 

'  I  would  propose  to  pl&ce  tbem  proTuioimDf  neu  ibe 
nutanaU  of  Bruguières,  or  teatndo  fimbnatft  of  Gmdin 
(Schoepf,  tab  21),  whleb  Mr.  Dumeril  has  taken  to  form  hn 
gtmii  chetya. 

Tatude  arrau,  teata  of  ali  sobcuiTexa,  ex  grbeo  Bigrescaati, 
)ubta>  Inlea,  wutellia  disoi  6,  lateralibas  8,  maigioalibiu  M, 
omnibiu  ploDii  (nee  mvcrooato-coniciB),  pedibui  liteis,  meato 
et  gntture  «ublns  biappandiculatù. 

T<itu,dif  terrkay,  testa  orali,  atro-riridi,  scutellis  disci  S, 
lateralibns  10,  margiDalibus  24,  capitis  vertice  mat^alis  dnaboa 
ex  rabn  flavescottibDS  notatct,  gutture  lutMceati,  appeadisab 
■pimso. 

lliew  dMcriptiooa  are  far  from  being  oonplete,  bnt  we»  tbe 
first  which  have  been  attempted  of  two  chelonians,  so  long 
celebrated  froni  the  narratires  of  the  missionaries,  and  so  re- 
markable for  the  advantages  derived  from  them  b;  the  na- 
tires.  Among  the  animals  oonlamed  in  the  collection  of  the 
Jardin  da  lUii,  it  la  obaervafcle,  that  in  the  testndo  fimhriata 
(wiA  tw'eatjf  five  narpud  scales)  the  aperture  of  the  ano*  is 
placed  nearly  in  the  same  maoner  »s  in  the  two  tortoises  of 
tlie  Oroottoko,  of  which  I  bave  here  given  the  descriptioa, 
and  ID  the  tryonix  legyptiaca,  that  is  to  uj,  at  one  fourth 
from  the  extremity  of  the  tail.  This  position  of  the  anos  de> 
MFTU  to  fix  the  attention  of  saalogipts  i  ii,  as  well  as  Ac  ef 
MtMweofw  eloQfvtad  |u«beaDis  w  the  nataiwla,  apprm- 
aiajtH  the  (glides  to  the  tryoaix  ;  but  these  leaera  difiàr  is 
tfaa  oaaber  of  their  (Jaws,  and  the  consisleace  of  their  shdL 
Ur.  GeoQicoy,  guided  by  other  considerations,  had  already 
anpposed  the  existence  of  these  relations.  (Ami.  d»  MiuOM, 
vol.  xiv,  p.  19.)  The  anas  in  the  cheloniaBs,  Ibe  land-top- 
toiaea,  and  the  Mal  emydea,  is  plaoed  at  %»  htm  of  tbs  InL 
,1  find  described  in  my  jonratl  only  vfiiy  joaag,  «nvwh    I 
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coincides  with  tlie  period  of  the,  lowest  waters. 
The  Oroonoko  be^nning  to  increase  from  the 
Ternal  equinox,  the  lowest  shores  are  found  un- 
covered from  the  end  of  January  till  the  !30th  or 
25th  of  March,  The  arrau  tortoises,  collected  , 
in  troops  from  the  month  of  January,  issne  then 
from  the  water,  and  warm  themselves  in  the 
Sud,  repoùng  on  the  sands.  The  Indians  be- 
lieve, that  a  great  heat  is  indispensable  to  the 

bire  made  no  mention  of  a  proboscû  ;  and,  if  I  dared  to 
tniat  my  memory,  I  shoald  My,  that  the  adolt  arrau  is  not 
fornuhed  with  one  like  the  matamitla.  We  mast  not  Tor^t, 
however,  that  the  genaa  thelip  has  been  formed  from  tba 
knawledgeoroDeipecic«oaly,aird  what  belongs  to  the  genua, 
aad  what  belonga  to  the  apeciea,  may  have  been  coofonnded. 
The  true  characteristica  of  the  new  geona  cieli/i  are  the  form 
of  the  moDlb,  and  the  membraoons  appendages  of  the  chin 
and  neck.  I  never  found  in  America  the  real  teslndo  fim- 
briala  of  Gayenoe,  the  scalea  ofwUch  have  a  conie  and  py- 
nuaidal  fonn;  and  I  was  the  more  aorpriaed  to  see,  that 
Fatbw  Oili,  misaionary  at  Enoaramada,  three  hondred  and 
twenty  leagnea  from  Cayenne,  in  a  work  pnblUbed  in  1768, 
already  diitingniahed  the  orrok  and  the  tertluq  from  a  mncb 
smaller  tortoise,  which  he  caHa  matamata.  He  give*  it  in  his 
ItaliaB  (tescription,  U  gutcio  no  cometm  come  ntUe  êltrt  tarta- 
n^ie,  nw  piato,  ttmbrwo  e  déforme.  These  last  cbaracten  ttaej 
waQ  agrea  wiA  the  teatndo  findniota  ;  and,  as  Father  GiU 
«aa  ac^aaialed  neitter  wi&  aofdogy,  nor  with  the  hooka 
that  treat  of  this  leieaoe,  «e  may  suppose,  that  he  described 
the  matamata  of  the  Oroonoko  aa  he  saw  it  From  t&ese 
researches  it  resnlls,  that  thr«e  neighbouring  species,  the 
■mo,  Hk  tei«kay,  mhI  the  leatndo  finbrial»,  nhaUt  one  and 
tbstMurwsMortbeNewCflnb'MDt  ^-~         . 
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healtli  of  the  animal,  and  that  it*s  exposure  to- 
the  .Sun  favours  the  laying  of  the  eggs.    The 
arraus  2jct  found  on  the  heach  a  great  part  of 
the .  day  during  the  whole  month  of  February, 
At  the  beginning  of  March  the  straggling  troops 
assemble,  and  swim  toward  the  small  number  of 
islands,  where  they  habitually  deporit  their  e^s. 
It  is  probable,  that  the  same  tortoise  visits  every 
year  the  same  shores.      Ât  this  period,  a  few 
days  before  they  lay  their  e^s,  thousands  of 
these  animals  appear  ranged  in  longf  files  on  the 
borders  of  the  islands  of  Cucu  ruparu,  Uruana,  and 
Pararuma,  stretching  out  thâr  necks  and  hold- 
ing their  heads  above  water,  to  see  whether  they 
have  nothing  to  dread  from  tigersor  men.    The 
Indians,  much  interested  that  the  bands  already 
assembled  should  remain  complete,  that  the  tor- 
toises should  not  disperse,  and  that  the  laying  of 
the  eg^  should  be  performed  tranquilly,  place 
centinels  at  certdn  distances  along  the  shore. 
■  llie  people  who  pass  in  boats  are  told  to  keep  in 
the  middle  of  the  river,  and  not  frighten  the  tor- 
toises by  cries.  The  laying  of  the  ^gs  takes  place 
always  during  the  night.    It  begins  soon  after 
Bunset. ,  With  it's  hind  feet,  which  are  very  long, 
and  furnished  with  crooked  claws,  the  animal 
digs  a  hole  of  three  feet  in  diameter  and  two  - 
feet  in  depth.    The  Indians  assert,  that  the  tor- 
toise, to  harden  the  sand  of  the  beach,  moistens 
it  with  it's  urine.    This  they  think  they  perceiTC 
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by  the  smell,  when  they  open  a  hole,  or,  as  they 
Bay  here,  a  nest  of  eggs  *,  recently  made.  These 
animals  feel  so  pressing  a  desire  to  lay  their  eggs, 
that  some  of  them  descend  into  holes,  that  have 
been  dug  by  others,  and  are  not  yet  covered 
with  earth.  They  there  deposit  a  new  layer  of 
f^gs  on  that  which  has  been  recently  laid.  In 
this  tumultuous  movçment  an  immense  number 
of  eggs  are  broken.  The  missionary  showed  us, 
b}  removing  the  sand  in  several  places,  that  this 
loss  may  amount  to  one  fifth  of  the  whole  gather- 
ing. The  yolk  of  the  broken  eggs  contributes 
in  drying  to  cement  the  sand;  and  we  found 
very  large  concretions  of  grmns  of  quartz  and 
broken  shells.  The  number  of  animals  that  dig 
the  beach  during  the  night  is  so  considerable, 
that  day  surprises  many  of  tbem  before  the  lay- 
ing of  th^r  eggs  is  terminated.  They  are  then 
urged  on  by  the  double  necessity  of  depositing 
thôr  eggs,  and  cloûng  the  boles  they  have  dug, 
that  they  may  not  be  perceived  by  the  tigers. 
"Die  toctoises  that  thus  remmn  too  late  are  in- 
sensible to  their  own  danger.  They  work  in  the 
J>resence  of  the  Indians,  who  visit  the  beach  at  a 
very  early  hour,  and  who  call  them  mad  tor- 
toises. Notwithstanding  the  impetuosity  of  their 
movements,  they  are  easily  caught  îHth  the 
band. 


*  Nidada  dc  kutnu. 
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The  three  encampmeDts  formed  by  the  lodians 
in  the  places  indicated  abore  b^in  abont  the 
end  of  INiarch  or  commencement  of  April.  The 
gathering  of  the  eggs  is  .condncted  m  a  uniform 
manner,  and  with  that  regnlarity,  which  charac- 
terizes all  monastic  institutions,  before  the  ar- 
rival of  the  missionaries  on  the  banks  of  the 
river,  the  Indians  [.rofited  much  less  from  a 
production,  which  nttture  has  tha«  deposited  in 
such  abundance.  Every  tribe  searched  the 
beach  in  it's  own  way  ;  and  an  immense  num- 
ber of  eggs  were  uselessly  broken,  because  they 
were  not  dug  with  precaution,  and  more  eggs 
were  uncovered  than  could  be  carried  away. 
It  was  like  a  mine  worked  by  unskiUul  hands. 
The  Jesuits  have  the  merit  of  Imvîng  reduced 
this  operation  to  regularity;  and  thoogh  the 
monks  of  St.  Francis,  who  have  succeeded  the 
Jesuits  in  the  missions  of  tbe  Oroondio,  boast  ol 
having  foUowed  the  example  of  thdr  predece»- 
sors,  they  unhappily  do  not  e&ct  all  that  pru- 
dence requires.  The  Jesmts  did  not  sulfer  the 
whole  beach  to  be  searched  ;  they  left  a  part 
intact,  from  the  fear  of  seeing  the  breed  of  amw 
tortoises,  if  not  destroyed,  at  least  considerably 
diminished.  The  whdle  beach  is  now  dog-  up 
without  reserve  ;  and  acoordii^Iy  it  seems  to 
be  percdved  that  the  gathering  is  less  productive 
from  year  to  year. 
When  the  camp  is  formed,  the  wisfàoaarr  oC 


487 

Uroana  names  his  Ueutenant,  or  commissary, 
who  divides  the  ground  where  the  ^^  are 
foand  into  difiêrent  portions,  according  to  the 
nnmberof  the  Indian  tribes  who  take  part  in  the 
gathering.  Thejr  are  all /ni&'atu  qfmisgions,  as 
naked  and  rude  as  the  Indians  of  the  woods  ; 
Uiough  they  are  called  reducidos  and  neofiioê, 
because  they  go  to  church  at  the  sound  of  the 
bell,  and  have  learned  to  kneel  down  during  the 
consecration  of  the  host. 

The  lieutenant  or  commissioTtado  del  Padre 
begins  his  operations  by  sounding.  He  ex- 
amines by  meaoB  of  a  long  wooden  pole  or  a 
f»ue  of  bamboo,  as  we  have  smd  abore,  how  far 
the  stratum  of  eggs  esctends.  This  stratum,  ac- 
cording to  our  ueasurements,  i-eached  from  the 
sbirc  as  &r  as  one  hundred  and  twenty  feet  dis- 
tafit.  It's  mean  depth  is  three  feet.  The  co- 
ndtsionado  places  maries,  to  indicate  the  point, 
where  each  tribe  should  stop  in  it's  labonrs.  We 
were  surprised  to  bear  tUs  harvest  of  eggs  eeU- 
mated  like  the  produce  of  a  well  oalUvated  acre. 
Ad  area  accurately  measured  of  one  hundred 
and  twenty  feet  long,  and  thirty  £eet  wide,  has 
been  known  to  yield  one  hundred  jars  of  oil,  or 
to  the  valoe  of  a  thousand  francs.  The  Indians 
remove  the  earth  with  their  own  hands  ;  they 
place  the  e§^  they  have  collected  in  small  bas- 
kets, called  mappiri,  carry  them  to  the  camp, 
and  throw  tbem  into  l<«ig  troughs  of  wood  filled 
,i-,  Google 
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mth  water.  la  these  troughs  the  eggs,  broken 
and  stirred  with  shovela,  remiua  exposed  to  the 
Sun,  till  the  yolk,  the  oily  part,  which  swims  oa 
the  surface,  has  time  to  inspissate.  As  &st  as 
this  oily  part  is  collected  on  the  surface  of  the 
water,  it  is  taken  off,  and  boiled  over  a  quick 
fire.  This  animal  oil,  called  manieca  de  tar- 
tugas  *,  keeps  the  better,  it  is  said,  in  propor- 
tion as  it  has  nudergone  a  stronger  ebullition. 
When  well  prepared,  it  is  limpid,  inodon^us,  and 
scarcely  yellow.  ,Tbe  missionaries  compare  it 
to  the  best  oil  of  olives  ;  and  it  is  used  not 
merely  to  burn  in  lamps,  but  in  dresùug  victuals, 
to  which  it  imparts  no  disï^reeable  taste.  It  is 
not  easy,  however,  to  prociure  oil  of  turtles'  eg^ 
quite  pure.  It  has  generally  a  putrid  smell, 
owing,  to  the  mixture  of  eggs,  in  which,  from  liie 
prolonged  action  of  the  Sun,  little  tortoises,  Jos 
tortttguilhs,  are  ab^ady  formed.  We  felt  this 
very  disagreeably  at  our  return  from  the  Rio 
Negro,  on  employing  a  fluid  bX,  which  bad 
become  brown  and  fetid.  IFlbrous  matter  was 
found  collected  at  the  bottom  of  the  vessel  ;  a 
sign  of  the  impurity  of  the  ttnloise-oil. 

I  acquired  some  general  statislical  notions 
on  the  spot,  by  consulting  the  missionary  of 
Uruana,  his  lieutenant,  and  the  traders  of  An- 

*  TWouc  gnut.  The  Tamsnaok  Indiua  call  it  1^  t)w 
nube  or  carina;  tfae  Maj-par»,  b^  Iheaame  of  lioM. 


gofitura.  The  shore  of  Uruana  flirDishes<  one 
thousand  botijas  *  or  jars  of  oil  (manteca) 
annually.  The  price  of  each  jar  at  the  capital 
of  Guiana,  vulgarly  called  Angostura,  is  from 
two  piastres  to  two  and  a  half.  We  may  adihit, 
that  the  total  produce  of  the  three  shores,  where 
tlie  cosecha  or  gathering  of  eggs  is  annually 
made,  is  five  thousand  botifas.  Now  as  two 
hundred  eggs  yield  oil  enough  to  fill  a  bottle,  or 
Hmeta,  it  requires  five  thousand  eggs  for  a  Jar 
or  bot^a  of  oil.  Estimating  at  one  hundred,  or 
one  hundred  and  sixteen,  the  number  of  eggs, 
that  one  tortoise  produces  ;  and  reckoning  that 
one  third  of  these  is  broken  at  the  time  of  laying, 
particularly  by  the  mad  tortoises;  we  may  pre- 
sume, that,  to  obtain  annually  five  thousand 
jars  of  oil,  three  hundred  and  thirty  thousand 
amm  tortoises,  the  wagbt  of  which  amounts  to 
one  hundred  ■  and  sixty-five  thousand  quintals, 
must  come  and  lay  thirty-three  .millions  of  eggs 
oh  the  three  shores  appropriated  to  this  harvest. 
The  résulta  of  these  calculations  are  much  below 
the  truth.  Many  tortoises  lay  only  sixty  or 
seventy  eggs  ;  and  a  great  number  of  these  ani- 
mals are  devoured  by  jaguars  at  the  moment 
they  get  out  of  the  water.  The  Indiatis  bring 
away  a  great  number  of  eggs  to  eat  them  dried 

*  Mêch  botija  ooo^na  iwtnly-ûve  boltles;  it's  eapmci^  is 
froiD  1000  to  1200  cabic  incbei. 
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Jd  the  Sun  ;  and  they  break  a  oonûderable  num- 
ber through  carelessaess  during  the  gathering. 
The  number  of  eggs  that  are  hatched  before  the 
people  can  dig  them  up  is  so  prodigious^  that 
near  the  encampment  of  Uruana  I  sav  the 
whole  shore  of  the  Oroonoko  swarming  with 
little  tortcMses  an  inch  in  dianteter,  escaping 
with  <UfficnHy  from  the  pursuits  oS  the  India» 
children.  If  to  these  considerations  be  added, 
that  all  the  arrma  do  not  assemble  on  the  three 
shores  of  the  encampments  ;  uid  that  th«%  are 
many  that  lay  their  eggs  in  s(^itnde,  and  some 
weeks  lat£r  *,  between  the  mouth  of  the  Oroo- 
noko and  the  confluence  of  the  Apure  ;  we  must 
admit,  that  the  number  of  turtles,  which  an- 
nually depoNte  their  eggs  on  the  banks  of  the 
Lower  Oroonoko,  is  near  a  millicu.  This  num- 
ber is  very  considerable  for  so  large  an  anhnal, 

*  The  BTTOMt  which  Uy  their  iggi  befare  the  bcginaiiig  of 
March  ;  for  ia  the  aame  species  the  more  or  less  fréquent 
baskÎDg  Id  the  Sun,  the  food,  and  the  peculiar  orgaaicatioa 
of  each  individaal,  occasion  difiereuces;  come  out  of  the 
water  wiA  the  terekaj/i,  which  lay  In  Jaonaiy  and  February. 
Father  Ov&iUa  believes  tkem  to.be  antm,  that  were  not  Mt 
to  laj  tbeir  eggs  tbe  preceding  year  I  AU  that  Father  Oili 
relates  of  the  terekag  {v<A.  i,  p,  96, 101,  and  287)  agrees  en- 
tirely with  trhat  I  learned  from  the  governor  of  the  Otomacka 
of  Uruana,  wbo  understood  Spanish,  and  with  whom  I  cooM 
converse.  It  is  dilBcult  to  find  the  eggs  of  the  lertktyi,  be- 
cause tbcae  animals,  far  from  ooDeetiiip  in  thoasaads  on  Hw 
same  beach,  deposit  their  eggs  as  tbey  an  seattcnd  abMk 
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weâg^ùng  half  a  qoiittal,  and  of  which  the  greater 
part  U  destroyed  by  men.  In  genera  nature 
multiplies  less  the  great  species  of  animals  than 
the  small. 

The  labours  oi  collecting  the  eggs,  and  pre- 
paring  the  oil^  last  three  weeks.     It  is  at  tins 
period  only,  ^hat  the  misdbnaries  hare  any  com- 
munication  with  the  coast,  and  the  civilized 
nedghbouring  countries.    The  monks  ofSt.  Fran- 
cis, who  live  South  of  the  cataracts,  come  to  the 
karvest  of  eggs  less  to  procure  oil,  than  to  see» 
as  they  say,  *'  white  faces  ;"  and  to  kam,  "  whe-     '; 
thar  the   king  inhabits  the  Escurial  or  Saint     ' 
Xldefbnso,  whether  the  convents  remain  snp-    .) 
pressed  in  France,  and  above  all  whether  the   / 
Turks  continae  to  keep  quiet."    These  are  the  [ 
onfy  subjects»  that  are  interesting  to  a  monk  of  j  ~ 
the  Oroonoko,  and  on  which  the  little  tradera  of/ 
Angostura,  who  visit  the  encampments,  can  give 
no  very  exact  notioqs.     In  those  distant  conn- 
tries  no  doubt  is  ever  entertained  of  the  news 
hranght  by  a  white  man  from  the  capital    To 
doobt  is  almoet  to  reascn  ;  and  how  can  it  be 
otherwise  than  irksome  to  exercise  the  under- 
standing, where  people  pass  thâr  lives  in  com- 
plmniog  of  the  heat  of  the  climate,  and  the  sting- 
ing of  moschettoes?    The  profit  of  the  tradera 
in  oil  amounts  to  seventy  or  dgbty  per  cent  ; 
for  tlie  Indians  sell  it  them  at  the  price  6i  a 
piasb«  «  jar  or  botija,  and  the  e]q)en6e  of  aux- 
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ri^e  is  not  more  tfaan  two  fifths  of  a  piasftre  per 
jar  *.  The  lodlans;  when  they  go  to  the  cesecka 
de  huevQs,  bring  away  also  a  considerable  quan- 
tity of  eggs  dried  in  the  Sun,  or  exposed  to  a 
slight  ebiillition.  Our  rowers  had  baskets  or 
little  bags  of  cotton  cloth  filled  with  these  eggs. 
,  Their  taste  is  not  disagreeable,  when  well  pre^ 
served.  We  were  shown  large  shells  of  tartles, 
emptied  by  the  jaguar-tjgers.  These  animals 
follow  the  arraus  toward  the  beaches,  where  the 
laying  of  the  eggs  is  to  take  place.  They  sur- 
prise them  on  the  sand  ;  and,  in  order  to  devour 
them  at  their  ease,  turn  them  in  sucd  a  manner 
that  the  under  shell  is  uppermost.  In  ttùa  si- 
tuation the  turtles  cannot  rise  ;  ^x^à  as  the  jaguar 
turns  many  more  than  be  can  eat  in  one  ni^t, 
the  Indians  often  avïûl  themselves  of  bis  cunning, 
and  malignant  avidity. 

When  we  reflect  o;i  the  difficulty  that  the 
naturalist  finds  in  getting  out  the  body  of  the 
turtle  without  separating  the  upper'and  und^ 
shells,  we  cannot  enough  admire  tlie  suppleness 
of  the  tiger's  paw,  which  empties  the  double 
armour  of  the  arraut  as  if  the  adhering  parts  of 

*  First  coitof  300  hotijat,aXiO  piulres.  EiqieiiKS  ofcoo- 
veyaoce:  &  boat,  Imcia,  with  foor  rowen,  and  a  maiter, 
00  p.  :  two  cows,  ^r  rhe  food  of  the  rowers  during  two  nionllu, 
10  p.  :  cassava,  90  p.  :  petty  expensei  in  the  camp,  30  p.  : 
total,  «to  p.  The  300  botyo*  fetch  at  AngMtara  (iram  600 
to  750  piastres,  aocordiog  to  the  mean  price  «fleD  yeais. 
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the  miiscles  had  been  cut  by  means  of  a  surgical 
instrument.  The  jaguar  pursues  the  turtle  quite 
into  the  water,  when  it  is  not  very  deep.  It 
even  digs  up  the  eggs  ;  and  together  with  the 
crocodile,  the  herons,  and  the  galUnazo  vulture, 
is  the  most  cniel  enemy  of  the  little  turtles 
recently  hatched.  The  island  of  Paramma  had 
been  so  much  infested  with  crocodiles  the  pre- 
ce^ng  year,  during  the  harvest  of  eggs,  that  the 
Indians  in  one  night  caught  eighteen,  of  twelve 
or  fifteen  feet  long,  by  means  of  curved  pieces  of 
iron,  baited  with  the  flesh  of  the  manatee.  Be- 
side the  beasts  of  the  forest  wehave  just  named, 
the  wild  Indians  also  do  much  damage  to  the  ■ 
fabrication  of  t^e  oil.  Warned  by  the  first 
slight  rains,  which  they  call'  turtle  rains  (peje 
canepori*),  they  hasten  to  the  banks  of  the 
Oroonoko,  and  kill  with  poisoned  arrows  the 
turtles,  as  with  the  head  raised,  and  the  paws 
extended,  tiiey  warm  themselves  in  the  Sun, 

Though  the  little  turtles  (tortuguiUos)  may 
^ve  burst  the  shell  of  their  ^g  during  the  day, 
they  are  never  seen  to  come  out  of  \he  ground 
4)ut  at  ni^t.  The  Indians  assert,  that  the  young 
animal  fears  the  heat  of  the  Sun.  They  tried 
also  to  show  us,  that  when  the  tortugmUo  is  car- 
ried in  a  bag  to  a  distance  from  the  shore,  and 

*  In  tfae  TunoDack  Isognige,  from  ptje,  a  (ortoise,  and 
cmtfo,  r*ia. 
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placed  ïn  such  a  manBef,  that  it's  tail  is  turned 
to  the  river,  it  takes  without  hesitation  the 
shortest  way  to  the  water.  I  confess,  that  titos 
experiment,  of  which  Father  GumiJla  speaks, 
does  not  always  succeed  equally  well:  yet  in 
general  it  appears,  that  at  great  distuices  from 
the  shore,  and  ev«i  in  an  island,  these  little 
apimak  feel  mth  extreme  delicacy  on  what  àde 
the  moat  humid  air  blows. 

ReâectÎDg  on  this  almost  continued  layer  of 
tg^  that  extends  along  the  beach,  and  on  the 
thousands  of  little  turtles,  that  se^  the  water  as 
soMi  as  theyare  hatched,  it  is  di£Gu:alt  to  admit, 
that  so  many  turtles,  whidi  have  made  their 
nests  in  the  same  spot,  can  distinguish  thdr  own 
young,  and  lead  them  like  the  crocodiles  to  the 
pools  in  the  vicinity  <^  the  Ch'oonoko.  It  is 
certain,  however,  that  the  animal  passes  the  first 
years  of  it's  life  in  the  pools  where  the  water  is 
less  deep,  and  does  not  return  to  the  bed  of  the 
great  river,  till  it  is  full  grown.  How  tiwn  do 
the  tortuguiiios  find  these  pools  ?  Are  tiiey  led 
thither  by  ftmale  turtles,  which  ad<^  the  yotmg 
as  by  chance?  The  crocodiles,  less  momeroiu^ 
d^Msite  their  e^^  in  separate  holes  ;  and  we 
shall  Bocui.  find,  that,  in  this  family  «£  sauriens, 
the  female  returns  about  the  time  when  the  in- 
cubation is  terminated  ;  calls  her  young,  which 
answer  to  her  voice  ;  and  often  asEOSts  them  to 
get  out  of  the  ground.    The  mroH  torluse  bo 


495 

doiabt  like  the  crocodile  knows  the  spot,  where 
she  has  made  her  nest  ;  but,  not  daring  to  re- 
tarn  to  the  befu^,  where  the  lodians  have  formed 
their  oicampment,  how  can  she  distingtiisfa  her 
own  young  from  the  toréuguiUos  that  do  not  he- 
kmg  to  her  ?  On  the  other  hand,  the  Otomack 
Indians  declare,  that,  at  the  period  of  the  inun- 
dations, they  have  met  with  female  turtles  fol- 
lowed by  a  great  number  of  young  ones.  Iliese 
were  perhaps  arau»,  that  laid  ^;gs  on  a  desert 
beach,  to  wUch  they  could  return.  Males  are 
extremely  rare  among  these  animala.  Scarcely 
is  one  male  found  among  several  hundred  fe- 
malcc.  The  cause  of  this  Bcarcity  cannot  be  the 
same  as  with  the  crocodiles,  which  figh^  in  the 
season  of  thdr  knves. 

Our  {Klot  had  anchored  at  the  Pl(^a  de  huevos, 
to  purchase  mrae  provision^  which  began  to  nin 
short  with  us.  We  found  there  fresh  meat, 
Angostura  rice,  and  ev«k  biscuit  made  (^wheaten 
flour.  Our  Indians  fiUed  the  boat  with  little 
Eve  turtles,  and  «ggs  ilried  in  the  Sun,  for  their 
own  n9«.  Harbg  taken  leave  of  Hie  missiwiary 
<tf  Umao^  who  had  treated  us  with  great  cor- 
diality, we  set  fl^  about  four  in  the  afternoon. 
1^  wind  was  fresh,  and  btew  in  squalls.  Sisce 
we  had  entered  the  mountainous  part  of  the 
.ooontry,  we  bad  discovered,  that  our  canoe' ohr- 
ried  sail  voy  badly  ;  but  the  marter  was  desir- 
ous of  shoving  the  I  odiaaiB,  vlio  were  assembled 
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on  the  beach,  that,  in  gtnng  as  near  the  wind  aé 
posnble,  be  should  reach  iU  one  single  tack  the 
imddle  of  the  rira*.  At  the  very  moment  idien 
he  was  boasting  of  his  dexterity,  and  the  bold- 
ness of  his  mancenvre,  the  forcé  of  the  wind  upon 
th^  s^l  became  so  great,  that  we  were  on  the 
point  of  going  down.  Oar  nde  of  the  boat  was 
under  water,  which  entered  with  such  violence, 
that  it  was  up  to  our  knees.  It  passed  over  a 
little  table,  at  which  I  was  writing  in  the  after 
part  of  the  boat.  I  had  some  difficulty  to  save 
my  journal,  and  in  an  instant  we  saw  our  books, 
papers,  and  dried  plants,  all  swimming.  Mr. 
Bonpland  was  lying  asleep  in  the  middle  of  the 
canoe.  Awakaied  by  the  entrance  oi  the  water, 
and  the  cries  of  the  Indians,  he  judged  of  ,our 
situation  with  'that  coolness,  which  he  always 
ftisplayed  in  the  most-  difflcuk  circumstance& 
The  lee  side  righting  itself  from  time  to  time 
daring  the  squall,  he  did  not  ccmsider  the  boat 
as  lost.  He  thought,  that,  were  we  even  forced 
to  i^and(Hi  it,  we  should  save  ourselves  by  swim- 
-  ming,  since  there  was  no  crocodile  in  sight. 
Amid  this  uncertainty,  we  saw  the  cordage  of 
the  6Û1  suddenly  ^ve  way.  The  same  gust  of 
wind,  that  had  thrown  us  on  onr  beam,  served 
also  to  right  ua.  We  instantly  laboured  to  bale 
the  boat  with-calebashes  ;  the  stdl  was  set  afresh; 
and  in  less  than  half  an  hour  we  were  again  in 
a  state  to  proceed. .  The  wind  had  abated  a 
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VUle.-  Squalls  alteroating  with  dead  calms  ars 
very  common  in  that  part  of  the  Oroonoko,. 
which  is  bordered  by  mountains.  'ITiey  become 
very  dangerous  for  boats  deeply  laden,  and'with- 
ont  decks.  We  had  escaped  as  by  miraelCf 
To  the  r^n^dicB  that  were  heaped  on  onr 
pilot  for  baring  kept  too  near  the  wind  he  op- 
posed his  Indian  phlegm  ;  and  answered  coldly,  , 
"  that  the  Whites  would  not  want  Sun  enough 
on  those  banks  to  dry  their  papers.'^  We  lost 
only  one  book  ;  the  first  volume  of  the.  Genera 
Plantarum  of  Schreber,  which  had  fallen  into 
the  water.  '  Such  losses  are  felt  by  those  who 
are  reduced  to  a  smalt  number  of  works  of 
science. 

At  the  beginning  of  the  night  we  landed  on  a 
barren  island  in  the  middle  of  the  river,  near  the 
mission  of  Uruana.  We  supped  by  a  beautiful 
moonlight,  and  were  seated  on  large  shells  of 
turtle,  that  wen  found  scattered  on  the  beach. 
What  delightful  satisfactioD  did  we  feel  at  find- 
ing ourselves  thus  assembled  !  We  figured  to 
;  ourselves  the  situation  of  a  man,  who  had  been 
saved  alone  from  shipwreck,  wanderiog  on  these 
desert  shores,  meeting  at  every  step  with  other 
rivers,  that  &11  into  the  Oroon<^o,  and  which  it 
is  dangerous  to  pass  by  swimming,  on  account 
of  the  multitude  of  crocodiles,  and  caribe  fishes, 
Wc  represented  to  ourselves  such  a  man,  awake 
to  the  most  tender  affectims  of  the  soul,  igno- 
^-ï*^-  2*^  .„„... Google 
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rant  of  the  iate  of  the  companions  of  his  mtsfor- 
tuDe,  and  tliinking;  more  of  them  than  of  him- 
self. If  we  love  to  indulge  such  mdancboly 
meditations,  it  is  because,  when  just  escaped 
from  danger,  we  seem  to  feel  som^ing  like  a 
want  of  strong  emotions.  The  minds  of  each 
of  us  were  full  of  what  we  had  just  witnessed. 
There  are  periods  in  life,  when,  without  beiag 
-discouraged,  the  future  appears  more  uncertain. 
It  was  only  three  days  since  we  had  entered  the 
Oroonoko  ;  and  there  yet  remained  three  months 
for  us  to  navigate  rirers  incumbered  with  rocks, 
and  in  smaller  boate  than  that  in  which  we  had 
nearly  penshed. 

The  night  was  intensely  hot.  We  lay  upon 
skius  spread  on  the  ground,  not  finding  any 
trees  to-w^h  we  oouM  &sten  our  hammodcs. 
The  torments  of  the  moschettoes  increased  every 
day  ;  and  we  were  surprised  to  find,  that  on  this 
^ot  our  fires  did  not  prevent  the  approach  of 
the  jaguars.  They  swam  across  the  arm  of  the 
river  that  separated  us  from  the  main  land. 
ÏVnviard  monriag  we  heard  their  cries  v«y  near. 
They  had  come  to  the  islod  whete  we  pawed 
the  night.  "Hie  ludians  told  us,  that,  during 
the  coHecting  of  iJie  tuitles'  ^gs,  tigers  are 
always  more  frequent  in  those  re^ons,  and  dis- 
play at  that  period  the  greatest  intxepidity. 

April  the  7tb.  We  passed,  oa  opr  right,  Uie 
month  of  the  great  Bio  Afauca,  celebiaited  «a 
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account  of  the  immeose  nnmber  of  birds  Uiat 
~  fircqueot  it;  and,  on  our, left,  the  mission  of 
Uruaua,  vulgarly  called  the  Concepcion  de 
Urbana.  Iliia  BvaaH  village,  which  counts  five 
hundred  souls,  vas  founded  by  the  Jesuits  about 
the  year  1746,  by  the  union  of  the  Otomack  and 
Caveree  or  Cabre  Indians.  It  is  placed  at  the 
foot  of  a  mountùn,  coinposed  of  detached  blocks 
of  granite.  This  mountmn  I  b^eve  bears  the 
name  of  Saraguaca.  Heaps  of  stones,  s^Mrated 
one  from  the  other  by  the  effect  of  decomposi- 
tion, form  caverns,  in  which  we  find  indubitable 
proofs  of  the  ancient  cultivation  of  the  natives. 
Hieroglyphic  figures,  and  even  chai-acters  in 
r^ular  lines,  are  seen  sculptured  tiiere.  I  doubt  ■ 
whether  these  characters  bear  any  analogy  to 
alpb^jetic  writing  *.  We  visited  the  mission  of 
Uraana  at  our  return  fircnn  the  Rio  Negro,  and 
saw  wkh  our  own  eyes  those  hea^  of  eartii 
which  the  Otomacks  eat,  and  which  are  become 
an  object  of  such  lively  discusuon  in  Europe. 

On  measuring  the  breadth  (^  the  Oroonoko 
between  the  islands  called  Isla  de  Uruana  and 
Isla  de  ta  Manteca,  we  found  it,  during  the  high 
waters,  S674  •\  toises,  which  make  nearly  four  ' 

*  See  my  Moqumentii  oF  the  ancient  Inhabitants  or  Aiiie* 
trie»,  vol.  i,  (or  vol.  xiii,  or  tbn  piY»:nt  vork,)  £i>g;.  edit. 
p.  l->3. 

-f  Or  5211  metres,  or  6230  taras. 
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.  nautical  miles.  This  is  eight  times  the  breadth 
of  the  Nile  at  Maofalout  and  Syout  •,  yet  we 
were  at  the  distance  of  a  hundred  and  ninety- 
four  leagues  from  the  mouth  of  the  Oroônoko. 

The  temperature  of  the  water  at  it's  surfoce 
was  ST'S"  of  the  centigrade  thermometer,  near 
Uraana.  That  of  the  river  Zara,  or  Congo,  ia 
Africa,  at  an  equal  distance  from  the  equator  -f, 
was  found  by  Captain  Tuckey,  io  the  miHitbs  of 
July  and  August,  to  be  only  from  23'9*'  to  25"6°. 
We  shall  hereafter  see,  thai  the  waters  of  the 
Orooooko,  as  well  near  the  banks,  where  they 
flow  beneath  a  thick  shade,  as  in  the  chaan^  in 
the  middle  of  the  river,  rise  to  29-6°  J,  and  never 
sink  below  275"  §  ;  but~  the  mr  also  at  this 
period,  from  April  to  June,  was  generally  be- 
tween 28°  and  30**  iu  the  day,  and  at  night  be- 
tween 34°  and  26",  while  in  the  valley  of  Congo 
the  temperature  kept,  from  eight  in  the  morning 
till  noon,  between  20'6''  and  26'7''. 

The  western  bank  of  the  Oroonoko  remains 
low  farther  than  the  mouth  of  the  Meta  ;  while 
from  the  mission  of  Uniana  the  mountains  ap- 
proach the  eastern  bank  more  and  .more.  As 
the  strength  of  the  current  increases  in  propor- 
tion as  the  river  grows  narrower,  the  progress  of 

*  Girard,  nr  la  Valie  d'Eg}/pl,  p. la. 
t  Id  ttio  soulhern  bemiipbere. 
1  As  higb  (U  SS-O*  R. 

S  a3^»'  It. 

ciqiiiodtvGoogle 


501 

OTir  boat  became  much  slower..  Wc  continued 
to  ascend  the  Oroonoko  under  sail,  but  the  high 
and  woody  grounds  deprived  us  of  the  wind. 
At  other  times  the  narrow  passés  between  the 
mountains,  by  which  we  sailed,  sent  us  violent 
gusts,  bat  of  short  duration.  The  number  of 
crocodiles  augmented  below  the  confluence  of 
the  Bio  Arauca,  particularly  opposite  the  great 
lake  of  Capanaparo,  which  communicates  with 
the  Oroonoko,  as  the  Laguna  de  Cabullarito 
communicates  at  the  same  Urne  with  the  Oroo- 
noko and  the  Bio  Arauca.  The  Indians  told  us, 
that  the  crocodiles  came  from  the  inlands,  where 
tiiey  had  been  buried  in  the  dried  mud  of  the 
savannahs.  As  soon  as  the  first  showers  awaken 
them  fix)m  thdr  lethargy,  they  crowd  together 
in  troops,  and  hasten  toward  the  river,  there  to 
disperse  agmn.  Here,  in  the  equinoctial  zone, 
it  is  the  increase  of  humidity  that  recalls  them 
to  fife;  while  in  Georgia  and  Florida,  in  the 
temperate  zone,  it  is  the  augmentation  of  heat, 
that  rtmses  tbese  animals  from  a  state  of  nervous 
and  muscular  debility,  during  which  the  active 
powers  of  respiration  are  suspended,  or  singularly 
diminished.  The  season  of  great  drought,  im- 
properly callJed  the  summer  of  the  torrid-zone, 
corresponds  to  the  winter  of  the  temperate  zone; 
and  it  is  a  curious  physiological  phenomenon,  to 
observe  the  alligators  of  North  America  plunged 
into  a  winter  sleep  by  cxqess  of  cold,  at  the  same 
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period  when  the  crocodiles  of  the  Llanos  begin 
their  stest^,  or  summer  sleep.  If  it  were  pro- 
bable, that  these  animals  oi  the  same  family  had 
heretofore  iohabited  the  same  aortbem  country, 
we  might  suppose,  that,  in  advancing  toward  the 
equator,  they  feel  the  want  of  repose  after  exer- 
cising their  muscles  for  seven  or  eight  months; 
and  that  they  retain  under  a  new  sky  the  halrïts  *, 
that  appear  to  be  eraenUally  linked  whh  their 
organization. 

Having  passed  the  months  (^  the  channels, 
that  communicate  with  the  lake  of  Capanaparo, 
we  entered  a  part  of  the  Oroonoko,  where  the 
bed  of  ttie  river  is  nfurowed  by  the  moanUnns 
of  Saraguan.  It  is  a  kind  of  strait,  reaching 
nearly  to  the  confluence  of  the  Rio  Soapare. 
From  these  granite  moantahU  the  natives  bem- 
tofbrë  gave  the  name  of  Baragaan  to  that 
I»rt  of  the  Oroonoko^  Vf\àc\y  is  oomprised  be- 
tween  the  mouths  of  the  Arauca  and  the  Ata- 
bapo.  Among  savage  nations  great  rirers  bear 
different  denominaUonis  in  the  diAront  portitniB 
of  thdr  course.  The  passage  of  Baragwm  pre. 
seats  a  pictui'esque  scene,  lïie  gnmite  roidw 
ai*e  perpendicular.  They  form  a  range  of  monn- 
talns  lying  North-West  and  South-fjost  ;  and 
the  river  catting  this  dyke  nedriy  at  a  r^lit 
ang:le,  the  mmmits  of  the  iMttat^na  appear  lika 

*  Sec  above,  [k.  8Sl 
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separate  peaks.  Their  eleTatlon  in  geueml  does 
not  surpass  one  hundred  and  twenty  toises  ;  but 
thâr  situation  tn  the  midst  of  a  small  plmn,  tht  ir 
I  steep  declivities,  and  thc^r  sides  desUtute  of  ve- 
getation, give  them  a  majestic  character.  They 
are  composed  of  enormous  masses  of  granite,  of 
a  parallelopipedal  figure,  but  rounded  at  the 
edges,  heaped  one  upon  another.  The  blocks 
are  often  eighty  feet  long,  and  twenty  or  thirty 
broad.  They  would  seem  to  bare  been  piled  np 
by  some  external  force,  if  the  proximity  of  a 
rock  idoitical  in  it's  composition,  not  separated 
into  blocks  but  filled  irith  veins  *,  did  not  prove, 
that  the  parallelopipedal  form  is  owing  scdely  to 
the  action  of  the  atmosphere.  These  veins,  two 
or  three  inches  thick,  are  distingnisbed  by  a  fine- 
grained quartz  granite,  crossing  a  coarse-grained 
granite  almost  porphyritic,  and  abounding  in  fide 
crystals  of  red  feldspar.  I  sought  in  vain  in  the 
Cordillera  otBwagtum  for  hornblende,  and  those 
steatitic  masses,  that  characterize  several  gra- 
nites of  the  high  Alps  in  Smtzerland. 

We  landed  in  the  middle  of  the  strait  of  Ba- 
raguan,  to  measure  it's  breadth.    The  rocks  pro- 

•  TTieir  «tircction  'w  (fenerally,  hor.  3.  I  aho  saw  a  ffreat 
immber  of  tbese  teîos  fonoiving  the  direclioDi  hor.  6—11,  in 
Ibe winterhBrboarf'Pitertotfeênûnw^ofAlarM.  TIkmoo»- 
tain  BO  Tacuiliu,  no  ▼ectige  of  tirmn.  Tbey  are,  aa  at  Rata* 
gaan.  Toil»  of  ITae-grftined  granite  Ua\eniog  coarse-gmiocd 
granite. 
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ject  so  much  toward  the  river,  that  I  measored 
with  difficulty  a  base  of  Mghty  tinses.  I  fousd 
the  river  dght  hundred  and  eighty-nine  toises 
broad.  In  order  to  conceive  how  thi»  passage 
bears  the  niune  of  a  strait,  we  mnat  recollect, 
that  the  breadth  of  the  river  Scorn  Uruana  to  the 
junction  of  the  Meta  h  in  general  from  1500  to 
2500  toises.  In  tMs  place,  extremely  hot  and 
barren,  I  measured  two  granitic  summits,  much 
rounded,  one  of  which  was  only  a  hundred  aed 
ten,  and  the  other  eighty-five  toises.  There  are 
higher  summits  in  the  interior  of  the  group,  but 
in  general  these  mountains,  of  so  wild  an  aspect^ 
have  not  the  elevation  that  is  assigned  to  them 
by  the  missionaries. 

W^  looked  in  vmn  for  plants  in  the  clefts  of 
the  rocks,  which  are  as  ste^  w*  walls>  and  fur- 
nish some  traces  of  stratification  *.  We  fyund 
only  an  old  trunk  of  aubletia  -f-,  with  large  po- 
miform  fruit,  and  a  new  q)ecies  of  the  fiunity  of 
the  ^KJcyneaeJ.^  Ail  the  stones  were  covered 
with  an  innumerable  quantity  of  iguanas  and 

*  In  one  sii^le  place  we  saw  the  gruit»  (if  Btngqa» 
■tratified  ud  divided  into  beds  at  three  bchea  tbick.  Hie 
direction  or  these  beds  was  N.  20'  W.  ;  and  ibeîr  dip  a&* 
Korlh-East.  It  wfas  coane.grained  granite,  atratifted  like 
that  of  Las  Trincheras,  and  not  gntiaa.  (See  above,  cbap. 
x*i,  p.  198.) 

t  Aubletia  tibarba. 

t  Allamanda  m/îc^m.  / 
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geckoes  with  spreading  and  membranous  fingers. 
Hiese  lizards,  motionless,  the  head  r^sed,  and 
the  month  open,  seemed  to  suck  in  the  heated 
air.  The  thermometer  placed  agtdust  the  rock 
rose  to  50'2*>  *.  The  soil  appeared  undulating, 
from  the  effect  of  mhage,  without  a  hreathof 
wind  being  felt.  The  Sun  was  near  the  zenith^ 
and  it's  dazzling  hght,  reflected  by  the  sur&ce 
of  the  river,  contrasted  with  the  reddish  vapours 
that  enveloped  all  the  surrounding  objects.  How 
vivid  is  the  impression  produced  by  the  calm  of 
nature,  at  noon,  in  these  burning-  cUmates  ! 
TTie  beasts  of  the  forest  retire  to  the  thickets  ; 
the  birds  hide  themselves  beneath  the  foliage  of 
the  trees,  or  in  the  crevices  of  the  rocks.  Yet, 
amid  this  apparent  silence,  when  we  lend  an  at- 
tentive ear  to  the  most  feeble  sounds  transmitted 
by  the  air,  we  hear  a  dull  vibration,  a  continual 
murmur,  a  hum  of  insects,  that  fill,  if  we  may 
use  the  expression,  all  the  lower  strata  of  the  air. 
Nothing  is  better  fitted  to  make  man  feel  the 
extent  and  power  of  organic  life.  Myriads  of 
insects  creep  upon  the  soil,  and  flutter  round  the 
plants  parched  by  the  ardour  of  the  Sun.  A 
confused  ndse  issues  from  every  bush,  from  the 
decayed  trunks  of  trees,  from  the  clefts  of  the 
rock,  and  from  the  ground  undermined  by  the 
lizards,  millepedes,  and  cecilias.    These  are  so 
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many  vrâces  prockûnÙDg  to  us,  that  all  nature 
breathes  ;  and  that,  under  a  thousand  diiferent 
forms,  life  is  difiiised  throughout  the  cracked 
and  dusty  soil,  as  well  as  in  the  bosom  of  the 
waters,  and  in  the  îûr  that  circulates  around  u& 
The  sensations,  which  I  here  recalled  to  mind, 
are  not  unknown  to  those,  who,  witiiout  having 
advanced  to  the  equator,  have  viùted  Italy, 
Spain»  or  E^^pt.  "niat  contrast  of  motion  and 
ffllence,  that  aspect  of  nature  at  once  calm  and 
mimated,  strikes' the  imagination  of  the  traveU 
1er,  when  he  enters  the  basin  of  the  MediteiTa- 
nean,  within  the  zone  of  oUves,  dwarf  palms,  aqd 
date-4rees. 

We  passed  the  night  on  the  eastern  bajik  of 
the  Orooooko,  at  Uie  foot  of  a  graniUc  hill. 
Near  this  desert  spot  was  formerly  seated  the 
mission  of  San  R^;i8.  We  could  hare  wished 
to  find  a  spring  in  the  Baraguaa.  The  water  of 
the  river  had  a  smeU  of  musk,  and  a  sweetish  ' 
taste  extremely  disagreetd^le.  In  the  Orooooko, 
as  well  as  in  the  Apure^  we  are  struck  with  the 
dtlference,  that  the  various  pvts  of  the  river  ex- 
}ntHt  near  the  most  barren  tbotx.  The  water  b 
sometimes  f&ry  potable,  and  sometimes  seems  to 
be  loaded  with  gelaUnous  matter.  "  It  is  the 
iark"  (tboC(»aceous  covering)  **  of  the  putrified 
cayman,  that  is  the  caose,"  say  the  nsftives. 
*'  The  more  aged  the  cayman,  the  more  bitter 
kû  hark."  I  have  no  doubt,  that  the  carcasses 
vi  ,Goo^^lc 
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of  these  largv  reptiles,  those  of  the  manatees, 
which  weigh  fire  hundred  pounds,  and  the  pre* 
sence  of  the  poqHnses  (tarinas)  mth  their  mud- 
la^nous  skin,  may  contaminate  the  water,  «- 
pecialljr  in  the  creeks,  where  the  river  has  little 
vekïcity.  Yet  the  spots,  where  we  found  the 
most  fetid  water,  were  not  always  those,  where 
dead  animals  were  accumulated  on  the  beaob. 
When,  in  such  mêlent  climates,  where  we  are 
constantly  tormented  by  tlûrst,  we  are  reduced 
to  drink  the  water  of  a  river  at  the  temperature 
of '37°  or  38°,  it  were  to  be  wished  at  least,  that 
water  so  hot,  and  to  loaded  with  sandy  should  be 
Ave  from  smell. 

April  the  8th.  We  passed  Uie  uionthg  of  the 
Snapnre,  or  Slrapuri,  and  the  Caripo,  on  tbe 
East  ;  and  tiiat  of  the  Sinamco  on  the  West. 
This  last  river  Is,  next  to  tbe  Rio  Amuca,  the 
most  considerable  between  the  Apure  and  the 
Meta.  The  Suture,  Aall  of  little  cascades,  i» 
cdebrated  among  the  Indians  for  tlie  quiuitity 
of  wild  honey,  which  the  forests  in  K's  n^fb- 
bourbood  affitrd.  "Hie  meliponie  there  mspend 
their  enormous  hives  to  the  branches  of  txees. 
F^thw  GiH  navigated  in  1766  où.  the  Suapure, 
and  on  the  Turira,  which  Mk  into  it.  He  tfaere 
found  tribes  of  the  nation  of  Areveriau.  WW 
passed  tbe  night  a  little  below  the  island  Macu- 
pina. 

April  tbe  9th.    We  arrived  etw^y  in  the  mom- 
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ing  at  Mte  heack  of  Pararuma,  where  we  found 
an  encampment  of  Indians,  similar  to  that-we 
had  seen  at  the  Boca  de  la  Tortuga. .  They  had 
assembled  to  search  the  sands,  coNect  the  tur- 
tles' ^;s,  and  extract  the  oil  ;  but  they  bad  un- 
fortunately made  a  mistake  of  several  days. 
The  little  turtles  *  bad  come  out  of  their  shells, 
before  the  Indians  bad  formed  their  camp.  Ac- 
cordingly the  crocodiles  and  the^ors^,  a  species 
of  large  white  herons,  had  availed  themselves  of 
the  delay.  These  animals,  alike  fond  of  the 
flesh  of  the  young  turtles,  devour  an  innumera- 
ble quantity.  Tbey  fish  during  the  nighty  for 
the  tortugulUos  do  not  come  out  of  the  earth,  to 
gain  Uie  nàghbouring  river,  till  after  the  even- 
ing twilight.  The  zamtiro  vultures  -f-  are  too 
indolent  to  hunt  after  sunset.  They  stalk  around 
the  shores  in  the  day  :  alight  in  the  midst  of  the 
Indian  encampment,  to  steal  providoo  ;  and 
often  find  no  other  means  of  satisfying  their  vo- 
racity, than  by  attacking  young  crocodiles  of 
seven  or  eight  inches  long,  dther  on  the  land, 
or  in  water  of  little  depth.  It  is  curious  to  see 
the  address,  with  which  these  little  anjmals  de- 
fend themselves  for  some  time  against  the  vul- 
tures. As  soon  as  tbey  percdve  tbem,  fhey  raise 
themselves  on  their  fore  paws,  bend  their  back, 

•  Ida  toHaguilloê. 
+  See  tboTe,  chap,  nii,  vol.  iô>  p>  206. 
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ftnd  tifi  up  tbe  head,  opening  their  wide  jam. 
Tbey  turn  ccHitiDually,  though  slowly,  toward 
'  their  eaemy,  to  show  him  their  teeth,  which,  . 
even  when  the  aninial  is  recently  come  out  of 
the  e^,  are  already  very  long  and  sharp.  Often 
wljiile  one  of  the  zamuroes  attracts  the  whole  at- 
tention of  a  young  crocodile,  another  seizes  so 
favourable  an  opportunity  for  an  unforeseen  at^ 
tack.  He  pounces  on  tbe  crocodile,  grasps  it  by 
the  neck,  and  bears  it  off  to  the  higha-  regions 
of  the  tàr.  We  had  an  opportunity  of  observing 
this  manœuvre  during  several  mornings,  at  the 
town  of  Mompex  *,  where  we  had  collected  more 
than  forty  crocodiles,  that  had  been  fifteen  or 
twenty  days  hatched,  in  a  spacious  court  8ur-< 
rounded  by  a  wall. 

We  found  among  the  Indians  assembled  at 
Paru*uma  some  white-men^  who  had  come  trom 
Angostura  to  purchase  the  manteca  de  tortuga. 
After  having  wearied  us  for  a  long  time  with 
their  complùnts  of  tbe  '*  bad  harvest,"  and  <^ 
the  miechief  done  by  the  tigers  among  the  tur- 
tles, at  the  moment  of  laying  their  eggs,  they 
ctmducted  us  beneath  an'ajoupa,  that  rose  in  the 
centre  of  the  IncUan  camp.  We  there  found  tbe 
mis»oaary-monks  of  Carichaoa  and  the  Cata- 
Kftcts  seated  on  the  ground,  playing  at  cards, 
and  smoking  tobacco  in  long  pipes.    From  their 

*  On  llw  borders  of  tW  rirrr  MagrfuleoK. 
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ample  blue  garments,  their  shorn  heads,  and 
their  long  beards,  we  might  have  taken  tJwm 
for  natives  of  the  East.  These  poor  priests  re- 
ceived us  in  the  most  affectionate  manner,  giv- 
ing us  every  kind  of  informalioii  necessary  for 
tJhe  continuation  of  our  voyage.  They  had  suf- 
fered from  tertian  feVers  for  some  mootfas  ;  pale 
and  emaciated,  they  easily  convinced  us,  that  the 
countries  we  were  going  to  visit  wwc  not  with- 
out danger  to  the  health  of  travellers. 

The  Indian  pilot,  who  bad  brought  us  from 
San  Fernando  de  Apure  as  far  as  the  shore  of 
Pamnuna,  was  unacquainted  with  the  passae^ 
of  the  rapids  *  of  the  Oroonoko,  and  would  not 
undertake  to  conduct  our  bark  imy  ferther. 
We  were  obliged  to  conform  to  his  will.  Hap- 
{Hly  fitr  OS,  the  missionary  o£  Carichana  con- 
sented to  sell  us  a  fine  canoe  at  a  very  moderate 
^iee  :  and  Father  Bernardo  Zea,  missioaary  of 
the  Attires  and  Maypares  near  the  great  c«t«^ 
racts,offered,tboughill,toaccompBuyus  BB&r  aa 
the  frontiers  o£  Brazil.  Hie  number  of  natives, 
who  assist  m  passing  boats  through  the  Raudales 
is  so  small,  that,  but  for  the  presence  of  the 
monk,  we  should  have  risqued  spending  whole 
weeks  in  these  hatmd  and  unhealthy  re«;ioB6. 
Od  the  banks  of  the  Oroon(dco,  the  forests  of  the 
Rio  Negro  are  considered  as  a  deli(»fHis  spec 

*  Ltltip  caicadu,  ciorrot,  rmaiditot. 
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mhe  air  is  indeed  ooolei*  and  more  heftlthfnl. 
Tbe  river»  free  from  crocodiles  ;  you  can  baUie 
without  apprehensiiHi,  and  by  night  aa  well  as 
bj  day  are  fes8  tonnented  by  the  stings  of  insecte 
than  en  the  Oroonoko.  Father  Zea  hoped  to 
reestablish  his  health  by  nsiting  the  missions  of 
Rio  Ne^iro.  He  talked,  of  those  places  frith  that 
«Dthusiasm,  which  is  felt  in  all  the  colonies  of 
tbe  oontincDt  for  every  thing  far  off. 

Tfaé  assemblage  of  Indians  at  Pararama  again 
excited  in  ns  that  interest,  whidi  every  where 
attaches  man  in  a  caltirâted  state  to  the  study 
of  men  in  a  savage  condition,  and  tbe  successive 
developement  of  his  intelleetual  faculties.  How 
difficuK  to  recognize  in  this  infitncy  of  society, 
in  tins  assemblage  of  dnll,  nient,  inanimate 
Indijine,  the  prindtive  character  of  our  species  ! 
Hanmn  nature  is  not  here  displayed  with  Uiose 
features  d  artless  sinpUcity,  of  which  poets  in 
every  language  have  drawn  such  enchantii^ 
pictures.  The  savage  of  the  Oroonoko  appeared 
to  OB  to  be  as  hideous  as  the  savage  of  the  Mis- 
sisippi,  described  by  that  philosophical  traveller*, 
who  best  knew  how  to  paint  man  under  different 
climates.  We  are  eager  to  persuade  ourselves, 
that  these  natives,  crouching  before  the  fire,  or 
seated  on  large  shells  of  turtles»  their  bodies 
covered  with  earth  and  grease,  their  eyes  stu- 

•  Mr.  d«  Volney. 
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|ndly  fixed  for  whole  hours  on  the  beverage  they 
are  preparing,  fiu:  frran  being  the  primitiTe  type 
4^  our  species,  aiç  a  degenerate  race,  the  feet^ 
ronÙDS  of  nati(His,  who,  after  havii^  been  long 
dispersed  in  the  forests,  are  replunged  into  bar- 
barism. 

,  Red  paint  being  in  some  sort  the  (mly  cloth- 
ing of  the  Indians,  two  kinds  may  be  distin'- 
guished  among  them,  according  as  they  are 
more  or  less  affluent.  The  common  decoration 
of  the  Caribbees,  the  Otomacks,  and  the  Jararoes, 
is  onoto  *,  called  by  the  Spaniards  achate,  and 
by  the  planters  of  Cayenne  rocou.'  It  is  the  co- 
louring matter  extracted  from  t^e  pulp  of  die 
iHxa  orellana-f-.  The  Indian  women  prepare  the 
onoto  by  throwing  the  seeds  of  the  plant  into  a 
tub  filled  with  water.  They  beat  this  water  for 
an  hour,  and  then  leave  it  to  deposit  tr^qoiUy 
the  colouring  fecula,  which  is  oian  intense  brick- 
red.  After  having  separated  the  water,  tb^ 
take  ont  the  fecula,  dry  it  between  their  hands, 
kqead  it  with  oil  of  turtles'  eg^,  and  form  it 


*  Properly  tuioto.  Tiiw  word  belongs  to  t 
Indians.  The  Maypuret  call  it  mtijepa.  The  Spaoich  mis- 
sionaries uj  onotarie,  to  rub  the  skin  with  anotto,  to  otioto 
oneseir. 

f  Eren  die  word  bixa,  adopted  hy  botanists,  is  derired 
from  tbe  Mudent  language  of  iliRlî,  or  of  the  island .  of  Si 
Domingo.  Itucou,  the  term  cotumpoly  used  by  tbe  FreKh^ 
is  licrit-cd  from  the  Iïra7.ilian  word,  vrun. 
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into  round  cakes  of  three  or  ibur  ounces  weight. 
Whett  turtles*  oil  is  wanting,  some  nations  mix 
'  with  the  onoto  the  fat  of  the  crocodile. 

Another  pigment,  much  more  valuable,  is  ex- 
tracted  from  a  plant  of  the  &mily  of  the  bigno- 
niee,  which  Mr.  BonpUmd  has  made  known  by 
the  name  of  btgnonia  cMca  *.  The  Tamanacks 
call  it  craviri  ;  the  Majpures,  ckimwiri.  It 
climbs  up  and  cUngs  to  the  tallest  trees  by  the 
aid  of  tendrils.  It's  bilabiate  flowers  are  an  inch 
long,  of  a  fine  violet  colour,  and  disposed  by 
twoes  or  threes.  The  bipinnate  leaves  become 
reijdish  in  drying.  The  fruit  is  a  pod,  filled 
Tnth  winged  seeds  ;  and  is  two  feet  long.  This 
bigDouiEiceous  plaat  grows  spontaneously,  and  in 
great  abundance,  near  Maypures  ;  and  in  going 
ap  the  Oroonoko,  b^ond  the  mouth  of  the  Gua- 
viara,  from  Santa  Barbara  to  the  lofty  mount^n 
of  Duida,  particularly  near  Esmeralda.  We 
also  found  it  on  the  banks  of  the  Cassiquiare. 
The  red  pigment  of  ckica  is  not  obtained  from 
the  fruit,  like  the  onoto,  but  from  the  leaves 
macerated  in  water,  llie  colouring  matter 
separates  in  the  form  of  a  light  powder.  It  is 
collected,  without  bdng  mixed  with  turtles'  oil, 
into  little  loaves  dght  or  nine  inches  long,  and 
from  two  to  three  high,  rounded  at  the  edges. 

*  Plmte$  Eqimwieiala,  vol.  i,  p.' 108,  pLxxii.  GHi,SaggM, 
ToLi,  p.  2t8. 
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Tbese  loaves,  when  heated,  emit  an  agreeahk! 
BUell  of  beozoiD.  When  the  ckica  h  subjected 
to  distillation,  it  yields  no  sensible  traces  of  am- 
monia. It  is  not,  like  indigo,  a  substance  com- 
bined with  azot.  It  dissolves  slightly  in  sul- 
phuric and  muriatic  acids,  and  even  in  alkaUs. 
Chvund  with  oil,  the  chica  furnisbes  a  red  colour, 
that  has  a  tint  of  lake.  Applied  On  wool,  it 
might  be  confounded  with  madder  red.  There 
is  no  doubt,  that  the  ckica,  unknown  in  Europe 
before  our  travels,  may  be  employed  usefully  in 
the  arts.  Ilie  nations  on  the  Oroonoko,  by 
whom  this  pigment  is  best  prepared,  are  the 
Salivas,  the  Guipunaves  *,  the  Caveres,  and  the 
Firaoas.  The  processes  of  infusion  and  macera- 
tion are  in  general  very  common  among  all  the 
nations  on  the  Oroonoko.  Thus  the  Maypures 
oaiTy  on  a  trade  of  barter  with  the  little  loaves 
of  puruma,  which  is  a  vegetable  fecula,  dried  in 
the  manner  €>{  indigo>  and  yielding  a  very  per- 
manent yellow  colour.  The  chemistry  of  the 
lavage  is  reduced  to  the  {H-eparation  i^  {Mgnoents, 
that  of  poisons,  and  the  dulci/icatlon  of  the  amy- 
laceous roots,  which  the  aroides  and  the  eophor- 
luaceous  plants  afford. 

The  greater  part  of  tlie  missionaries  o(  the 
Upper  and  Lower  Oroonoko  permit  the  Indiana 
of  their  nûssiuns  to  paint  their  skins.     It  is  pain- 

*  Or  Guaypauaves  ;  they  call  tfacinselv»  U^tmni. 
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fill  to  add,  that  some  of  them  speculate  on  this 
«tate  of  nudity  of  the  natives.  In  their  huf|, 
pompously  called  conventos  *,  I  have  often  eeea^ 
stores  of  cMcOt  which  they  sold  as  high  as  four 
francs  the  cake  (turta).  To  form  a  just  idea  of 
the  eKtravagance  of  the  decoration  of  these  naked 
Indians^  I  must  observe,  that  a  man  of  large 
stature  gïùns  with  difficulty  enough  by  the  la- 
bour of  a  fortnight,  to  procure  in  exchange  the 
ehica  necessary  to  paint  himself  red.  Thus  as 
we  say  in  temperate  climates  of  a  poor  man, 
"  he  has  not  enough  to  clothe  himself,"  you  hear 
the  Indians  of  the  Oroonoko  say^  "  that  man  is 
80  poor,  that  he  has  not  enough  to  psdnt  (s'onoter, 
ee  m^epaj/er)  half  his  body."  The  little  trade  in 
chica  is  carried  on  chiefly  with  the  tribes  of  the 
Lower  Orooodto,  whose  country  does  not  pro- 
duce the  plant  that  furnishes  this  much  valued 
substance.  The  Caribbees  and  the  Otomacks 
jiaint  only  the  head  and  the  hair  with  chica,  but 
the  Salivas  possess  this  pigment  in  sufficient 
abundance,  to  cov^  th^r  whole  bodies.  When 
the  misàonaries  send  on  their  own  account  small 
cargoes  of  cacao,  tobacco,  and  chiqidchigui -f 
from  the  Bio  Neg^  to  Angostura,  they  always 
add  some  cakes  of  ckwa,  as  being  articles  <^ 

*  In  the  mÏMioDi,  tb«  paraoDage  home  bears  the  naine  ol 
tommt  ;  it  is  At  eata  del  padre. 

t  Rop«i  mado  with  tfae  petioles  of  a  palm-tM«  iritb  pin- 
mi0  leaves,  of  whioh  we  shall  spoak  in  the  seqael. 
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merohandize  in  gi-eat  request.  Some  persons  af 
European  race  employ  this  red  fecula,  diluted  ia 
water,  as  an  excellent  diuretic. 

The  custom  of  painting  is  not  equally  anciedt 
among  all  the  tribes  of  the  Oroonoko.  It  has  in- 
creasedsincethetimewhen  the  powerful  nation  of 
theCaribbees  made  frequent  incursions  into  those 
countries.  The  victors  and  the  vanquished  were 
alike  naked  ;  and  to  please  the  conqueror  it  was 
necessary  to  paint  like  Imn,  and  to  assume  his 
colour.  The  influence  of  the  Caribbees  has  now 
ceased,  and  they  remtûn  drcumscribed  between 
the  rivers  Carony,  Cuynni,  and  Paraguamuzi; 
but  the  Caribbean  ÊÛhion  of  panting  the  whole 
body  is  still  preserved.  The  custom  has  sur- 
vived the  conquest. 

Does  the  use  of  the  onoto  and  chica  derive  it's 
ori^n  from  the  desire  of  pleasing,  and  the  taste 
for  ornament,  so  common  among  the  most  sa- 
vage nations^  or  must  we  suppose  it  to  be 
founded  on  the  observation,  that  these  colouring 
and  oily  matters,  with  which  the  skin  is  plastered, 
preserve  it  from  the  sUng  of  the  moscbettoes? 
I  have  often  heard  this 'question-  discussed  in 
Europe  ;  but  in  the  missions  of  the  Oroonoko, 
and  wherever  within  the  tropics  the  ^r  is  filled 
with  venomous  insects,  the  inquiry  would  appear 
at  best  idle.  The  Caribbee  and  the  Saliva,  who 
are  painted  red,  are  not  less  cruelly  tormented 
by  the  moschettoes  and  the  lancudoeSy  than  tl»e 
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Indiana  whose  bodies  are  plastered  with  no 
colour.  The  sting  of  the  insect  causes  no  swell- 
ing in  dther  ;  and  scarcely  ever  produces  those 
little  pustules,  which  occasion  such  smarting  and 
itching  to  Europeans  recently  disembarked. 
But  the  Native  and  the  White  suffer  equally 
from  thç  sting,  till  the  insect  has  withdrawn  it's 
sucker  from  the  skin.  After  a  thousand  useless 
essays,  Mr.  Bonpland  and  myself  tried  the  ex- 
pedient of  rubbing  our  hands  and  arms  witl^ 
the  fat  of  the  crocodile,  and  the  oil  of  turtles' 
eggs  ;  but  we  never  felt  the  lea^t  relief,  and 
were  stung  as  before.  I  am  not  ignorant,  that 
the  Laplanders  boast  of  oil  and  fat  as  the  most 
useful  preservatives  ;  but  the  insects  of  Scandi- 
navia are  not  of  the  same  species  as  those  of  the 
Oroonoko.  The  smoke  of  tobacco  drives  away 
our  gnats,  while  it  is  employed  in  vain  agains^ 
tïie  zancudoes.  If  the  application  of  fat  and  as- 
tringent* substances  preserved  the  unhappy  in- 
habitants of  these  countries  from  the  torment  of 
insects,  as  Father  Gumilla  pretends,  why  has 
not  the  custom,  of  punting  the  skin  become 
general  on  these  veiy  banks  ?  Why  do  so  many 
naked  -f-  natives  paint  only  the  face,  though  livr 

•  The  pnip  of  the  anotta,  aad  eren  lite  chica,  are  aalri>ijent 
luid  Blightly  purj^iive. 
t  Hie  GuBj-punavcs,  tbc  Caveres,  Ibe  Gnabibes. 
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ing  ID  the  neighbourhood  of  those  •  who  paint 
the  whole  body  î 

We  are  struck  with  the  observation,  that  the 
Indians  of  the  Oroonoko,  tike  the  natives  ct 
North  America,  prefer  the  substances  that  yieM  a 
red  colour  to  every  other.  Is  this  predilection 
founded  on  the  facility,  wiUi  which  the  savage 
procures  ochrey  earths,  or  the  colouring  fecnla 
of  anotta,  and  of  chica?  I  doubt  this  much. 
Indigo  grows  wild  in  a  great  part  of  Equinoctial 
America.  This  plant,  like  so  many  other  legu- 
minous plants,  would  hare  furnished  the  natives 
abundantly  with  pigments  to  colour  themselves 
blue  like  the  ancient  Britons  f-  Yet  we  see  no 
American  tribe  punted  with  indigo.  It  appears 
to  me  probable,  as  I  hare  already  hinted  above, 
that  the  preference  given  by  the  Americans  to 
the  red  colour  is  generally  founded  on  the  ten. 
dency,  which  nations  feel  to  attribute  the  idea  of 
beauty  to  whatever  characterizes  their  national 
physiognomy.  Men  whose  skin  is  naturally  of 
a  brownish  red,  love  a  red  colour.  If  they  be 
bom  with  a  forehead  little  raised,  and  the  head 
flat,  they  endeavour  to  depress  tbe  forehead  d 

*  The  Caribbeea,  tbe  Saliies,  the  Tamanaclu,  and  tbe 
Maypurea. 

+  Tlie  balf-clid  aatioos  of  tbe  temperate  zone  often  paiot 
.  tbeir  skin  of  the  aame  colour,  aa  that  with  which  their  dotbes 
are  dyed. 
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Ihdr  children.  If  they  be  distinguished  from 
other  nations  by  a  tbin  beard,  they  try  to  eradi- 
cate tbe  few  hairs,  that  nature  bas  given  them. 
They  think  themselves  embellished  in  proportion 
as  they  heighten  the  characteristic  marks  of  their 
race,  or  of  their  national  conformation. 

We  were  surprised  to  see,  that,  in  the  camp  of 
Fararuma,  the  women  far  advanced  in  years 
were  more  occupied'  with  their  ornaments  than 
the  youngest  women.  We  saw  an  Indium  wo- 
man of  the  nation  of  the  Otomcicks  employing  ' 
two  of  her  daughters  in  the  operation  of  rubbing 
her  bur  with  the  oil  of  turtles'  eggs,  and  paint- 
ing her  back  with  onoto  and  carutn.  The  orna- 
ment consisted  of  a  sort  of  lattice  work  formed 
of  black  lines  crossing  each  other  on  a  red 
ground.  Each  little  square  had  a  black  dot  in 
the  centre.  It  was  a  work  of  incredible  patience. 
We  returned  from  a  very  long  herboriaation,  and 
the  painting  was  not  half  finished.  This  re- 
semrcb  of  ornament  seems  the  more  ^singular, 
when  we  reflect,  that  the  figures  and  marks  are 
not  produced  by  the  process  of  tatooing,  but 
that  paintings  executed  with  so  much  care  *  are 

*  Tho  black  and  cuistic  pigment  of  the  eamto  (gcnipa 
Americaaa)  however  resists  a  \oag  time  the  aclion  of  water, 
aa  we  found  wilb  regret,  having  one  day,  in  sport  with  the 
Indians,  caused  our  faces  to  be  marked  with  spots  an:l  strokes 
ofCanitp.  When  we  returned  to  Angoslura,  in  (lie  midst 
of  Europeans,  these  marks  were  still  risible, 
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efi&iced,  if  the  Indian  expose  himself  impro- 
denfly  to  a  violent  shower.  There  are  some 
nations,  that  paint  only  to  cel^rate  festivals; 
others  are  covered  with  colour  during  the  whole 
year.:  and  the  latter  consider  the  ose  -of  onoto 
as  so  indispensable,  that  both  men  and  women 
would  p^baps  be  less  ashamed,  to  present  them> 
selves  without  a  gaayuco  *  than  destitute  '  of 
paint.  These  ^aagucoes  of  the  Oroonoko  are 
partly  buic  of  trees,  and  partly  cotton  cloth. 
Those  of  the  men  are  broader  than  those  wor* 
by  the  women,  who,  the  mtsmonaries  say,  have 
in  general  a  le^  lively  feeling  of  modesty.  A 
similar  observatioa  had  been  already  made  by 
Christopher  Columbus.  Most  we  not  attribute 
this  indi^rence,  this  want  of  delicacy  in  women 
belon^ng  to  natiims  of  which  the  mimners  are 
not  much  depraved,  to  that  rude  state  of  slavery, 
to  which  the  sex  is  reduced  in  South  America  by 
the  men's  injustice  and  the  abiœe  of  power? 

When  we  speak  in  Europe  of  a  jtative  of  Gay- 
ana,  we  figure  to  ourselves  a  man,  whose  head 
and  wïùst  are  decorated  with  fine  feathers  of  the 
macaw,  the  toucan,  the  tanager,  and  the  hnm>- 
ming  bird.  Our  punters  and  sculptors  have 
long  since  regarded  these  ornaments  as  the.cha- 

*  A  word  of  Ihe  Caribbean  language.  The  ptrixoma  of  Um 
ludisDB  of  ihe  Oroonoko  is  rather  «  band  than  as  ^rocb 
See  aboTC,  vol.  iii,  p.  asi,  232. 

ciq  mod  t,  Google 


521 

racteristic  marks  of  an  Americao.  We  were 
surprised  at  not  fiDdiog  in  the  Cbayma  missions, 
in  the  encampments  of  Urnana  and  of  Fararuma, 
I  might  almost  say  on  all  the  shores  of  the 
Oroonoko  and  the  Cassiquiare,  those  fine  plumes, 
those  feathered  aprons,  which  are  so  often  brought 
by  tratellers  from  Cayenne  and  Demerary. 
These  tribes  for  the  most  part,  even  those  whose 
intellectual  feculties  are  the  most  expanded,  who 
culUvate  alimentary  plants,  and  know  bow  to 
weave  cotton,  are  altogether  as  naked*,'  as  poor, 
and  as  destitute  of  ornaments,  as  the  natives  of 
New  Holland.  The  excessive  heat  of  the  air, 
the  profuse  perspiration  in  which  the  body  is 
bathed  at  every  hour  of  the  day  and  a  great  part 
of  the  night,  render  the  use  of  clothes  insupport- 
able. Tbdr  objects  of  ornament,  and  particu- 
larly Ibôr  plumes  of  feathers,  are  reservied  for 
dances  and  solemn  festivals..  The  plumes  worn 
by  the  Guaypunaves  -f-  are  the  most  celebrated 
for  their  choice  of  the  fine  feathers  of  manakins 
and  paiTOts. 

The  Indians  are  not  always  satisfied  *ith  one 
colour  uniformly  spread  :  th^  sometimes  imitate 
in  the  most  whimsical  manner,  in  painting  their 

•  For  iDstaoce,  the  Macoes  and  tbe  Piraoas.  The  Carfb- 
bees  mart  b«  excepted,  whose  perizoma  is  a  cotton  cloth,  bo 
broad,  that  it  might  cover  the  shootders. 

t  Theie  cbum  original)^  from  the  baDlis  of  the  Inirida,  one 
or  the  riven  ihut  Tall  into  tbe  G  uaviare. 
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skia,  the  form  of  European  garmante.  We  sair 
some  at  Pararama,  who  were  paJDt«d  with  a 
blue  jacket  and  black  battons.  The  'mission- 
aries related  to  as,  that  the  Guaynaves  of  the 
Rio  Caura  are  accustomed  to  stmn  tbem- 
selves  red  with  anotta,  and  to  make  broad 
transverse  stripes  on  the  body,  on  which  they 
stick  spangles  c^  silvery  mica.  Seen  at  a  dis- 
tance, these  naked  men  appear  to  be  dressed  in 
laced  clothes.  If  painted  nations  had  been  ex- 
amined with  the  same  attention  as  clothed  na- 
tions, it  would  have  been  perceived,  that  the 
most  fertile  imaginatiwi,  and  the  most  mutable 
capripe,  have  created  the  fiishi(His  of  paioting,  as 
well  as  those  of  garments. 

Painting  and  tatocnng  are  not  restrained  in 
other  of  the  two  worlds  to  one  race,  or  one 
zone  only.  These  kinds  of  ornaments  ^rt  most 
common  among  the  Malay  aad  American  races  ; 
but  in  the  time  of  the  Romans  they  existed  also 
'  among  the  white  race  in  the  North  of  Europe. 
As  the  most  picturesque  garments  and  modes  of 
dress  are  found  in  the  Gredan  Archipelago,  and 
Western  Asia,  so,  the  type  of  beauty  in  painting 
and  tatooing  is  diplayed  by  the  islanders  <^  the 
South  Sea  *.  Some  clothed  nations  still  punt 
their  hands,  their  nails,  and  their  ^es.  It  would 
seem,  that  painting  is  then  confined  to  those 
parts  of  the  body,  that  remain  uncovered;  and 
*  Id  tbe  Archiptlago  of  Meudosa's  islands. 
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while  rouge,  which  recalls  to  mind  the  savage 
state  of  man,  disappears  by  degrees  in  Europe, 
(in  some  towns  of  the  province  of  Peru)  the 
ladies  think  they  embellish  their  delicate  and 
white  skins,  by  covering  them  with  colouring 
vegetable  matter,  starch,  whites  of  eggs,  and 
flour.  After  having  lived  a  long  time  among 
men  pmnted  with  anotta  and  ckica,  we  are  sin- 
gularly struck  with  these  rern^ns  of  ancient 
barbarism,  retained  amid  all  the  usages  of  civil- 
ization. 

The  encampment  at  Pararuma  afforded  us  an 
opportunity  of  examining  for  the  first  time  seve- 
ral animals  alive,  which  till  then  we  had  seen 
only  in  the  collections  of  Europe.  These  little 
animals  form  a  branch  of  commerce  for  the  mis- 
sionaries. Tntiey  exchange  tobacco,  the  resin 
called  mora,  the  pigment  of  chica,  gallitos  (rock 
manakins),  orange  monkeys,  capuchin  monkeys, 
and  other  species  of  monkeys  in  great  request  on 
the  coast,  for  cloth,  nails,  hatchets,  fish-hooks, 
and  pins.  The  productions  of  the  Oroonoko 
are  bought  at  a  low  price  of  the  Indians,  who 
live  in  dépendance  on  the  monks  ;  and  these 
same  Indians  purchase  of  the  monks  at  a  very 
high  price,  and  with  the  money  they  have  gained 
at  the  harvest  of  eggs,  fishing  and  gardening 
implements.  We  made  the  acquisition  of  several 
animals,  which  we  kept  with  ue  throughout  the 
rest  of  onr  voyage  on  the  river,  and  studied  t^^wjr 
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manners.  I  have  published  these  observations 
in  another  work,  and  in  order  to  avoid  treating 
twice  on  4he  same  subject,  I  shall  here  confine 
myself  to  the  most  succinct  observations,  adding 
the  notes  I  have  since  found  scattered  among 
my  jounials. 

The  gallitoes,  or  rock  manakins,  that  are  sold 
at  Pararuma,  in  pretty  little  cages  made  of  the 
footstalks  of  palm-leaves,  are  infinitely  more 
rare  on  the  banks  of  the  Oroonoko,  and  in  the 
North  and  West  of  Equinoxial  America,  than 
in  French  Guyana.  They  have  hitherto  been 
found  only  near  the  mission  of  Encaramada,  and 
in  the  Raudales  or  cat»:acts  of  Maypures.  I 
say  expressly  in  the  cataracts,  becajfse  these 
birds  choose  the  hollows  -  of  the  little  granitic 
rocks,  tbat  cross  the  Oroonoko,  amd  form  snch 
numerous  cascades,  for  their  habitual  dwelling. 
We  sometimes  saw  them  appear  in  the  morning 
in  the  midst  of  the  foaib  of  the  river,  calling  their 
females,  and  fighting  in  the  manner  of  our  cocks, 
folding  up  the  double  moveable  crest,  that  de- 
corates the  crown  of  their  head.  As  the  Indians 
very  rarely  take  the  full-grown  gallitoes,  and  the 
males  only  are  valued  in  Europe,  which  fropi  the 
third  year  display  a  beautiful  sajBit)n  colour, 
-  purchasers  should  be  on  their  guard  not  to  con- 
found young  iemales  with  young  males.  Botli 
are  of  an  olive-brown;  but  the  poUo^  or  young 
maie,  is  distinguishable  at  the  earliest  age,  by 
.,i-,  Google 


il'a  size,  and  it's  yellow  feet.  The  female  re- 
maios  all  her  life  of  a  dull  dusky  brown  colour, 
with  yellow  only  on  the  under  wing-coverts  and 
lips  of  the  wings  •.  To  preserve  in  our  collec- 
tions the  fine  tint  of  the  plumage  of  a  male  and 
full-grown  rock  raanakin,  it  must  not  be  exposed 
to  the  light.  This  tint  grows  pale  more  easily 
than  in  the  other  genera  of  the  passerine  order. 
The  young  males,  as  in  most  other  birds,  have 
the  plumage  or  livery  of  their  mother.  I  am 
surprised  to  see,  that  so  excellent  an  observer  as 
Mr.  Le  Vaillant -f-  can  doubt,  whetherthe  females 
in  ^t  always  renuûn  of  a  dusky  olive  tint.  The 
Indians  of  the  Raudales  all  assured  me,  that 
they  had  never  seen  a  safiron-coloured  female. 

Among  the  monkeys,  that  the  Indians  had 
brought  to  the  fiùr  of  Pararuma,  we  distin- 
guished sevei'al  varieties  of  the  sat  {,  belonging 
to  the  little  poups  of  creeping  monkeys  called 
matchi  in  the  Spanish  colonies  ;  marimondes  ^, 
or  atehs  with  a  red  belly;  titis,  and  viuditas. 
The  last  two  species  particularly  attracted  oor 
attention,  and  we  purchased  them  to  send  to 

*  Etpecialljr  the  pmrt  wbich  oraitholo^ta  call  the  carftit. 

t  Oitemu  de  Paradit,  rol.  ii,  p.  61. 

X  Simift  capaoiaa,  capQchin  monkey.  See  my  Obcerr.  d* 
Zoolog:ie,  vol.  i,  p.  323—325, 336,  knd  35»,  on  the  coofiuion 
ibMt  prevails  in  the  nonenelalDre  of  the  uù  ud  the  neiglH 
boaring  species. 

S  Simia  baloebatb. 
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Europe  *.  We  must  not  confound  the  ouistiti  -f- 
of  BnflfoD,  which  is  the  titi  of  Mr.  (fAzara  ;  the 
titiX  of  Carthagena  and  the  isthmns  of  Darien, 
which  is  the  pinche  of  Buffbn  ;  and  the  ^'  ^  of 
the  Oroonoko,  which  is  the  saimiri  of  French 
natnratists.  In  the  difièrent  Spanish  colonies 
the  name  of  /j/i  is  ^ven  to  monkeys,  that  belong 
to  three  different  suhgenera  ||,  and  vary  in  the 
number  of  their  grinders  ^.  This  number  ex- 
cludes even  the  finest  of  the  three  titis,  that  of 
the  Chtx)noko,  from  the  genus  which  Mr.  Illiger 
has  formed  under  the  denomination  of  ouistiti, 
or  hapale.  It  is  almost  needless  to  observe, 
after  what  I  have  gmd,  how  much  it  is  to  be 
wished,  that  we  should  abstain  in  works  of 
science  from  those  vulgar  names,  which,  dis> 
figured  by  our  orth(^aphy,  and  varying  in  every 
province,  augment  the  deplorable  confusion  of 
zoological  nomenclature. 

*  A  fine  saimiri,  or  (iti  oftfae  Oroonokg,  may  b«  purchased 
at  Pararuma  for  «igbt  or  nine  piastres.  The  missioiiaTy  pay* 
one  and  a  half  to  the  ladiaii,  why  baa  caug'ht  and  tamed  the- 
monkey. 

+  Simia  jacchus,  striate  monkey. 

X  Simia  aedipiw,  red-tailed  mtnikey, 
' }  Simia  sciures,  orange  tnooke;. 

II  Hie  genera  caltithrix.jacchui,  and  midas,  of  Mr.Geoffroy 
de  St.  Hilaire. 

T  The  titi  oF  the  Oroonoko  (of  the  family  of  iagoina)  has 
six  grinders  ;  the  titls  of  Darien  and  Paraguay  (of  the  Cumly 
ofbapalas}  have  fire  grinders  on  each  aide. 
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The  titi  of  the  Oroonoko  (siinia  sciùrea),  ill- 
drawn  hitherto,  though  >^ell  known  in  our  col- 
lections, 18  called  bitUeni  by  the  Maypure  In- 
dians. It  is  rery  common  to  the  South  of  the 
cataracts.  It's  iace  is  white  ;  and  a  little  spot 
of  blnish-blaek  covers  the  mouth  and  the  point 
of  the  nose.  The  titis  of  the  most  elegant  form, 
and  the  most  beautiful  colour  (with  hair  of  a 
goklen  yellow),  come  from  the  banks  of  the 
Cassiquiare.  Those  that  are  taken  on  the  shores 
of  the  Guaviare  are  large  and  difficnlt  to  tame. 
No  other  monkey  has  so  much  the  physiognomy 
of  a  child  as  the  titi  ;  there  are  the  same  expres- 
ÙOD  of  innocence,  the  same  playful  smile,  the 
same  rapidity  in  the  tranûtion  from  joy  to  sor- 
row. It's  large  eyes  are  instantly  filled  with 
tears,  when  it  is  seized  with  fear.  It  is  ex- 
tren^ety  fond  of  insects,  particularly  of  spiders. 
The  sagacity  of  tins  little  animal  is-  so  great,  that 
one  of  those  we  brought  in  our  boat  to  Angos- 
tura ifistingaisfiid  perfectly  the  different  pkites 
annexed  to  the  Tableau  élémentaire  d'Histoire 
naturelle  of  Mr.  Cuvier.  The  engravings  of 
this  wcnrk  are  not  coloured  ;  yet  the  titi  advanced 
rapidly  it's  little  band  in  the  hope  of  catching  a 
grasshopper  or  a  wasp,  every  time  that  we 
showed  it  the  eleventh  plate,  on  which  these 
insects  are  represented.  It  remained  in  the 
greatest  indifference,  when  it  was  shown  engrav- 
ings of  skeletons  or  heads  of  mammiferons  ani- 
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mala  *.  When  several  of  these  littk  mcntlg.^, 
shut  up  in  the  same  cage,  are  exposed  to  the 
rain,  and  the  habitual  temperature  of  the  air 
sinks  suddenly  two  or  three  d^^rees,  Uiey  tvist 
thàr  taH,  which,  however,  is  not  prefaeusiley 
round  thàr  neck,  and  intertwine  their  arms  and 
1^  to  warm  one  another.  The  lo^an  hunters 
told  us,  in  the  forests  they  often  met  ^«upes  oi 
ten  or  twelve  of  these  animal^  that  sent  forth 
lamentable  cries,  because  those  without  endea- 
voured to  enter  amid  the  group  to  find  warmth 
and  shelter.  By  shooting  arrows  dipped  m  weak 
poison'{-~Mt  one  of  these  groups,  a  great  number 
of  young  monkeys  are- taken  alive  at  once.  The 
tiH  in  falling  remûns  clinging  to  it's  mother. 
If  it  is  not  wounded  by  the  fall,  it  does  not  quit 
the  shoulder  or  the  neck  of  the  dead  animaL 
Most  of  those  that  are  found  alive  in  the  huts  of 
the  Indians  have  been  thus  taken  from  the  dead 
bodies  of  their  mothers.  Those  that  are  fiiU 
grown,  when  cured  of  a  slight  wound,  conunonly 

*  I  aball  obMrre  on  this  occasion,  that  I  bare  oerer  beard 
of  a  picture,  on  which  bare*  or  deer  were  repreaeiited  ot  their 
natural  aize,  aud  with  the  greatest  perfectioD,  having  made 
the  least  impression  even  on  bnntiDg-doga,  the  iuleUigeoce  of 
which  appeared  tbe  most  improred.  Is  tliere  an  example 
well  aacettainetl  of  a  dc^  baring  recogoized  a  fuU-length  pi^ 
ture  of  it's  master  ?  To  all  these  caaes,  Ute  sight  is  not  asaisled 
bj'  tbe  smell. 

t  Curare  t/etleptplatto. 
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die  before  they  can  accastom  themselves  to  a 
dcHnesUc  state.  The  tUis  are  io  genera  dt  licate 
and  timid  little  animais.  It  is  rery  difficult  to 
coDvey  them  from  the  missions  of  the  Oroonoko 
to  the  coast  of  Caraccas,  or  of  Cumana.  They 
become  melancholy  and  dejected  in  proportion 
as  they  quit  the  r^on  of  the  forests,  and  enter 
the  Llanos.  This  change  cannot  be  attributed 
to  a  slight  increase  of  the  temperature  ;  it  seems 
rather  to  depend  on  a  greater  intensity  of  light, 
a  less  dc^;ree  of  humidity,  and  some  chemical 
property  of  Uie  îùr  of  the  coast. 

The  sûmiris,  or  litis  of  the  Oroonoko,  the 
ateles,  the  sajous,  and  other  qoadrimanoua  ani- 
mals long  known  in  Europe,  form  a  striking 
contrast  both  in  thdr  gait  and  habits  with  the 
macavahu  *,  called  by  the  missionaries  vtudita, 
or  widow  in  mourning.  The  hair  of  this  little 
animal  is  soft,  glossy,  and  of  a  floe  black.  It*8 
£ace  is  covered  with  a  mask  of  a  square  form, 
and  a  whitish  colour  tinged  with  blue.  1%!^ 
mask  contains  the  eyes,  n(»e,  and  mouth.  The 
ears  have  a  rim  :  they  are  small,  very  pretty,  imd 
almost  bare,  lie  neck  of  the  widow  presents  in 
front  A  white  band,  an  inch  broad,  and  forming 
a  semicircle.  The  feet,  or  rather  the  hinder 
bands,  are  black  like  the  rest  of  the  body  ;  but 

*  The  Hanvibui  nui«  of  ihe  limw  lugciu.  See  my 
Obterr.  de  Zoolope,  vol,  i,  p.  819. 
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the  fore  haods  are  while  without,  and  of  a  glos^ 
black  within.  It  is  in  these  marks,  or  wlute 
spots,  the  missioDaries  think  they  recogaiae  the 
veil,  the  aeckerchief,  and  the  gloves,' of  a  undow 
m  maurmng,  ITie  character  of  this  little  moa- 
key,  which  sits  up  on  it's  hinder  extremities  oofy 
when  eating,  is  very  little  indicated  in  it's  ap- 
pearwice.  It  has  a  wild,  and  timid  ^r  ;  it  oStn» 
refuses  the  alimente  that  are  offered  to-  it,  evat 
when  tormented  by  a  ravenous  appetite.  It  has 
little  inclination  for  the  society  of  other  moo- 
keys.  The  sight  of  the  smallest  saimiri  puts  it 
to  flight.  It's  eye  denotes  great  vivacity.  We 
have  seen  it  remtûn  whole  hours  motionksa 
without  sleeping,  and  attenUve  to  every  iiàag 
that  was  pasùng  aiound.  But  tiiis  wildness  and 
timidity  are  merely  apparent.  The  viudita  alon^ 
and  left  to  itself,  beqomes  'furious  at  the  aspect 
of  a  bird.  It  ttien  cliifiba  and  runs  with  asto- 
nishing rapidity  ;  darts  upon  it's  prey  like  a  cat; 
and  kills  whatever  it  can  seise.  This  monkey, 
very  rare,  and  veiy  delicate,  is  found  on  the 
right  bank  of  the  Oroonoko,  in  the  gnAiitlc 
mountains  that  rise  behind  the  mission  of  Santa 
Barbara.  It  rnlu^rts  also  the  banks  t(  the 
Guaviare,  near  San  Fernando  de  Atab^w. 

The  viudita  accompanied  us  on  our  whole  voy- 
age on  the  Cassiquiare  and  the  Rio  Ne^,  pass- 
ing the  cataracts  twice.  In  order  to  study  the 
manners  of  animals,  it  is  a  great  advaotage  b> 
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observe  them  duiiog  several  months  in  Uie  open 
ur,  ^nd  not  in  houses,  where  they  lose  all  their 
natural  vivacity. 

The  lading  of  the  new  canoe  intended  for  us 
was  b^gun  this  very  evening.  It  was,  Ëke  all 
Indian  boats,  a  tnuik  of  a  tree  hollowed  out  by 
the  double  means  of  the  hatchet  and  of  fire.  It 
was  forty  feet  long,  and  tiiree  broad.  Iliree 
'  persons  could  not  sit  in  it  side  hy  side.  These 
canoes  are  so  crank,  they  require,  fro^n  their 
instability,  a  cargo  so  equally  distributed,  that, 
when  you  want  to  rise  for  an  instant,  you  must 
warn  the  rowers  (hogas)  to  lean  to  the  opposite 
side.  Without  this  precaution  the  water  would 
necessarily  enter  the  side  pressed  down.  It  is 
difficult  to  form  a  just  idea  of  the  inconvenien- 
ces, that  are  sufiered  in  such  wretched  vessels. 

Hie  missionary  of  the  Raudales  made  the  pre- 
parations for  the  voyage  with  greater  activity 
than  we  wished.  From  fear  of  not  having  a 
sufficient  number  of  Maco  and  Guahibe  Indians, 
who  are  acqumnted  with  the  labyrinth  of  small 
channels  and  cascades,  of  which  the  Raudales 
or  cataracts  are  composed,  two  Indians  were 
put  during  the  nigfat  in  the  cepo;  that  is  to  say, 
made  to  lie  with  their  legs  placed  between  two 
pieces  of  wood,  notched  and  &stened  togethw 
by  a  ch^n  with  a  padlock.  Early  in  the  morjiT 
ing  we  were  awakened  by  the  cries  of  a  young 
man,  mercileuly  beaten  with  a  whip  of  manatee 
2  M  2  Google 
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skin.  His  name  was  Zerepe,  a  very  intelUgeot 
rndian,  who  was  highly  useful  to  us  in  the  se- 
quel, but  who  now  refused  to  accompany  ub. 
Bora  in  the  mission  of  Atures,  of  a  Maco  father, 
and  a  mother  of  the  nation  of  the  Maypures,  he 
had  returned  to  the  woods  fal  mante)  ^  and  had 
lived  some  years  with  the  unsubdued  ladiuis. 
He  1)^  thus  acquired  the  knowledge  of  several 
languages,  and  the  missionary  employed  him  as 
an  interpreter.  We  obtained  with  difficulty  the 
pardon  o^  this  young  man.  "  Without  these 
acts  of  severity,"  we  were  told,  "  you  would 
want  "fw  everj*  thing.  The  Indians  <rf  the  Rmtr- 
dales  Jind  the  Upper  Oroonoko  are  a  stronger 
and  moœ  laborîous  race  than  the  inhabitants  of 
the  Ijower  Oroonoko.  They  know,  that  they 
are  much  sought  after,  at  Angostura.  If  left  to 
their  own  will,  they  would  all  go  down  the  river 
to  sell  their  productions,  and  live  in  full  liberty 
among  the  Wtiites.  The  missions  would  be 
deserted." 

These  reastms  are,  I  confess,  more  specious 
than  true.  Man,  in  order  to  enjoy  the  advan- 
tages of  a  social  state,  must  no  doubt  sacrifice  a 
part  of  his  natural  rights,  and  his  an<nent  inde- 
pendence. But,  if  t)ie  sacrifice  imposed  on  him 
be  not  compensated  by  the  benefits  of  civiliza- 
tion, the  savage,  wise  in  his  simplidty,  retains 
the  wish  of  returning  to  the  forests  that  gave 
him  birth.     It  is  because  the  Indiao  of  the 
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woods  is  treated  like  -a  person  iu  a  state  of  viU 
laaage  in  the  greater  part  of  the  niissions,^be- 
cause  he  enjoys  not  the  Iruits  of  his  labours, 
that  the  Christian  establishments  on  the  Oroo- 
noko  rem^n  deserts.  A  government  founded  . 
on  the  ruins  of  the  liberty  of  the  natives  extin- 
guishes the  intellectual  faculties,  or  stops  their 
progress. 

When  it  is  said,  that  the  savage,  like  the  child, 
can  be  governed  only  by  force,  this  is  to  esl^ 
blish  false  analogies.  The  Indians  of  the  Oroo- 
noko  have  something  infantine  in  the  expression 
<^  their  joy,  and  the  quick  succession  of  their 
emotions  ;  but  they  are  not  g^eat  children  ;  they 
are  as  little  so  as  the  poor  labourers  in  the  East 
of  Europe,  whom  the  barbarism  of  our  feudal 
institutions  has  held  in  the  rudest  state.  To 
consider  the  employment  of  force  as  the  first  and 
sole  means  of  the  civilization  of  the  savage,  is  a 
principle  as  far  from  being  true  in  the  education 
«f  nations,  as  in  the  education  of  youth.  What-  ' 
ever  may  be  the  state  of  weakness  or  dégrada^ 
Uon  in  our  species,  no  feculty  is  entirely  anni- 
hilated. The  human  aD<ïerstanding  exhibits 
only  different  degrees  of  strength  anij  develop- 
ment. The  savage,  like  the  qhild,  compares  the 
present  mth  the  past  ;  he  directs  his  actions, 
not  according  to  blind  instinct,  but  from  motives 
of  interest  Reason  can  every  where  enlighten 
reason;  and  it's  pn^tttss  wiU  be  retarded  m. 
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proportion  as  the  men,  who  think  theinselvei 
called  upon  to  bring  up  youth,  or  govern  nations, 
proud  of  the  feeling  of  their  superiority,  and 
despising  those  on  whom  they  should  act,  think 
'  proper  to  substitute  constraint  and  force  for  that 
tboral  influence,  which  can  alone  unfold  the 
rising  faculties,  calm  the  irritated  passions,  and 
give  stability  to  social  order. 

April  the  10th.  We  could  not  set  sail  before 
ten  in  the  morning.  We  could  with  difficulty 
i-econcile  ourselves  to  our  new  canoe,  which  we 
considered  m  a  new  prison.  To  gain  something 
in  breadth,  a  sort  of  lattice-work  had  been  con- 
structed on  the  after  part  of  the  boat  with 
branches  of  trees,  that  on  each  side  reached  be- 
yond the  gunwale.  Unfortunately,  the  roof  of 
leaves  *,  that  covered  this  ïattice-work,  was 
so  low,  that  you  were  obliged  to  lie  down, 
without  seeing  aay  thing,  or,  if  seated,  to  at 
nearly  double.  The  neces^ty  of  carrying  the 
canoe  across  the  rapids,  and  even  from  one  river 
to  another  ;  and  the  fear  of  giving  too  much 
hold  to  the  wind,  by  making  the  tttldo  higher, 
render  this  construction  necessary  for  vessels, 
that  go  up  toward  the  Rio  Negro.  The  shed 
was  intended  for  four  per8(»is,  lying  on  the  ^eek 
or  lattice-work  of  brushwood  ;  bi|t  the  legs 
reached  far  beyond  it,  and  when  it  rained  half 
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the  body  vaa  vetted.  We  are  laid  also  upon 
ox-hides,  or  skins  of  tigers  ;  and  the  branches  of 
trees  they  are  thrown  over  are  painfully  felt 
through  so  thin  a  covering.  The  fore  part  of 
the  boat  was  filled  with  Indian  rowers,  fbrnished 
with  paddles  three  feet .  long  in  the  form  of 
spoons.  They  are  all  naked,  seated  two  by  two, 
and  row  in  cadence  with  a  surprising  uniformity. 
Their  songs  are  sad,  and  monotonous.  The 
small  cages  cootaining  our  birds  and  our  mun- 
keys,  the  number  of  which  augmented  as  we  ad- 
vanced, were  hung  some  to  the  toldo,  and  others 
to  the  bow  of  the  boat.  This  was  oUr  travelling 
menagery.  Notwithstanding  the  frequent  losses 
xKcasioned  by  accidents,  and  above  all  by  the 
fetal  effects  of  exposure  to  the  Sun,  we  had  four- 
teen of  these  little  animals  (dive  at  our  return 
from  the  Cassiquiare.  Naturalists,  who  wish  to 
coHect  and  bring  living  animals  to  Europe, 
might  cause  boats  to  be  constructed  expressly 
for  this  purpose  at  Angostura,  or  at  Grand-Para, 
the  two  capitals  situate  on  the  banks  of  the 
Oroonoko  and  the  Amazon,  ^e  first  third  of 
which  boats  might  contûn  two  rows  of  hutches 
abelt^ed  iÎY>m  the  ardour  of  Uie  Sun.  Evety 
mg^t,  when  we  established  our  watch,  the  col- 
lection of  animals  and  our  instrnments  occupied 
tbe  centre  ;  around  these'' were  placed  ftrtst  our 
hammocks,  then  the  hammocks  of  the  Indians  ; 
and  on  the  oatside  were  the  fires,  that  are  thought 
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iodispeiisable  agûaet  the  attacks  of  the  jaj;nar. 
About  Buorise  the  mookeys  in  our  cages  an- 

.  swered  the  cries  of  the  monkeys  of  the  forest. 
These  coramunications  between  antmals  of  the 
same  speàes  sympathizing  with  one  another, 
though  unseen,  one  party  eujoyiog  that  liberty, 
which  the  other  regrets,  have  in  them  something 

,  melancholy  and  affecting. 

In  a  canoe  not  three  ièet  wide,  and  so  inctun- 
bered,  there  remuned  no  other  place  fiw  the 
dried  plants,  trunks,  a  sextant,  a  ^ppiag  needle, 
and  the  meteorological  instmmexits,'  than   the 
space  below  the  lattice-work  of  branches,  on 
which  we  were  compelled  to  remain  stretctied 
the  greater  part  of  the  day.    To  take  the  least 
object  out  of  a  trunk,  or  to  use  an  instrument,  it 
was  necessary  to  gain  the  shore  and  disembark. 
To  tiiese  inconveniences  were  jdned  the  tor- 
ment of  the  moschettoes,  that  abounded  under 
this  low  roof,  and  the  heat  that  i-adiated  from  the 
leaves  of  the  palm-trees,  the  upper  snr&ce  of 
which  was  continually  exposed  to  ihe  solar  rays- 
We  attempted  every  instant,  and  always  withwit 
success,  to  amend  our  ntuation.    While  one  of 
us  tud  himself  under  a  sheet,  to  ward  off  the  in- 
sects, the  other  insisted  on  having  green  wood 
lighted  beneath  the  totdo,  in  order  to  drive  away 
the  moschettoes  by  the  smoke.    The  punfiil  sen- 
satlons  qf  the  eyes,  add  the  increase  of  bef^ 
already  stifling,  renderedlrath  these  means  «like 
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impracticable.  With  acaae  guety  of  temper,  - 
with  dispositions  of  -mutq^  benevolence,  and 
frith  a  vivid  taste-for  the  majestic  nature  of  these 
great  valleys  of  rivers,  travellers  easily  support 
enls  that  become  habitual.  I  have  entered  into 
these  minute  details,  only  to  p^nt  the  manner 
of  navigating  on  the  Orooncrfto  ;  and  to  prove, 
that,  notwithstanding  our  earnest  desire,  Mr. 
Bonpland  and  I  could  not  multiply  our  observa- 
tions as  much  as  the  interesting  nature  of  the 
snrrbundiog  objects  dananded. 

Our  Indians  shoved  us  tW  place  on  the  right 
bank  of  the  river,  where  the  nussion  of  Pararu- 
ma,  founded  by  the  Jesuits  about  the  year  1 733, 
was  formerly  situated;  The  mortfdity  occa- 
sioned by  the  smiUlpox  among  the  Saliva  ludiaas 
was  the  principal  cause  of  the  destruction  of  the 
mission.  The  few  inhabitants,  who  survived  this 
cruel  epidemic,  .were  joined  to  the  village  of 
Carichana,  which  we  shall  soon  vi^t.  It  was 
-  at  Pararuma,  that,  according  to  the  testimooy  of 
Father  Roman,  hail  was  seen  to  fiill  during  a 
great  storm,  about  tbe  middle  of  the  last  cen- 
tury. This  is  almost  the  only  instance  of  it  I 
know  in  a  plun,  that  is  neariy  on  a  level  with 
the  sea  ;  for  hail  falls  genferally  between  the  tro- 
pics only  at  three  hundred  toises  of  elevation  *. 


»  See  ebofe.  vol  jii,  p.  408.     In  *  ver;  ing 

D  on  Um  DMteonJofir  of  Um  tropiot  aDd  of  the  l> 
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I  f  it  form  at  an  equal  height  over  plains  and 
tEdïle-lands,  we  must  suppose,  that  it  melts  as 
it  foils,  in  passing  throDgh  the  lowest  strata  of 
the  atmosphere,  the  mean  temperature  of  which 
(between  0*  and  300*)  is  from  2T&'>  to  24°  of  the 
centigrade  thermometer.  I  acknowledge  it  is 
very  difficult  to  explain,  ip  the  present  state  of 
meteorology,  why  it  hfuls  at  Philadelphia,  at 
Rome,  and  at  Montpellier,  dniing  .the  hottest 
months,  the  mean  temperature  of  which  attains 
26"  or  26°  \  while  the  same  phenomenon  is  not 
observed  at  Cnmana,  at  La  Gmiyra,  and,  in 
general,  in  the  equatorial  plmns.  In  the  United 
States,  and  in  the  South  of  Europe,  the  heat  of 
tlie  plùns  (firom  40°  to  43"  of  latitude)  is  nearly 
tiie  same  as  within  the  tropics  ;  and  according 
to  my  researches,  the  decrement  tii  caloric 
equally  varies  but  little.  If  then  the  absence  <^ 
bail  withb  the  torrid  zone,  at  the  level  of  the 
sea,  be  produced  by  the  melting  of  the  hail- 
stones in  crossing  the  lower  stfata  ci  the  air,  we 

Eom,  Hibaall  do  Chraralon  pats  the  qnution,  wby,  abom 
tlw  'plaliH  in  tin  temperate  zone  onlj,  atwnu  «re  atlendad 
vitl.Iiail.  "  Tb»  boRloftlie  plaif»,"  be  myi,  "  can  be  no 
obfUde  to  die  Jormatioii  of  bail  ;  in  Europe  it  ia  nerer  mon 
common  than  in  the  bot  seasona."  He  asserts,  tbat  at  Har- 
tinico  hail  baa  been  seen  to  f^l  once  in  the  plains,  in  1721. 
{Voyagea  la  MarttHtqut,  p.  135,  No.  40).  Thia  ascertioo  ap- 
pears  question  able.  (Mortau  dc  Jomèi  nr  le  CSmat  da 
AMtillei,  p.  49.) 
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must  suppose,  that  these  hulstones  at  the  mo- 
ment of  their  formation  are  larger  fn  the  tempe- 
rate than  in  the  torrid  zone.  We  yet  know  so 
little  of  the  confUtions,  under  which  water  lan- 
geais in  a  stormy  cloud  in  our  climates,  that  we 
cannot  judge  whether  the  same  conditions  be 
fiilfilled  under  the  equator  above  the  plains.  I 
doubt  hail's  being  always  formed  in  a  regi<m  of 
the  air,  of  w)iich  the  mean  temperature  is  nought, 
and  which  with  us  is  found  m  summer  only  at 
one  thousand  fire  hundred,  or  one  thousand  nx 
hundred  toises  of  hdght.  The  clouds,  in  which 
we  hear  the  rattliag  of  the  hidlstones  agùnst  one 
another  before  they  fell,  and  which  move  hori- 
Kontally,  have  always  appeared  to  me  much  less 
elevated  r  and  at  these  smaller  heights  we  may 
conceive,  that  extraordinary  refrigerations  are 
caused  by  the  dilatation  of  Uie  ascending  ur,  of 
which  the  capacity  for  caloric  augments;  by 
currents  of  cold  air  coraiiig  from  a  higher  lati- 
tude; and  above  all,  according  to  Mr.  Gay- 
Lussac,  by  the  radiation  frt^m  the  npp»  surfiwe 
of  the  clouds.  I  shall  have  occasion  to  rbtniii 
to  this  subject,  when  8|^eaking  of  the  différait 
forms,  under  which  hail  and  hoar-frost  appear 
on  the  Andes,  at  two  thousand  and  two  thousand 
six  hundred  toises  of  height  ;  and  when  examin- 
ing the  question,  whether  we  may  consider  the 
stratum  of  clouds,  that  envelopes  the  mountûns, 
as  a  horizontal  conUnuation  of  the  straAunt, 
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which  w,é  Bee  immediately  above  us  iD  the 
plains. 

The  Oroonoko,  full  of  islands,  be^ns  to  divide 
itself  into  several  brauches,  of  which  the  most 
western  remmned  dry  during  the  months  of 
January  and  February.  The  total  breadth  of 
the  river  exceeds  two  thousaud  five  hundred  or 
three  thousand  toises.  We  percàved  to  the 
East,  opposite  the  islaud  of  Javanavo,  the  mouth 
of  the  Cano  Aujacoa.  Between  this  Cano  and 
the  Rio  Paruasi  *,  or  ParuatJ,  the  country  be- 
comes more  and  more  woody.  Â  solituy  rock, 
of  an  infinitely  picturesque  aspect,  rises  in  the 
midst  of  a  forest  of  pahn-trees,  not  far  fi>om  the 
Oroonoko-f-.  It  is  a  pillar  of  granite,  a  prisma^ 
tic  mass,  the  bare  and  steep  sides  of  which  at^ 
tain  nearly  two  hundred  feet  in  height.  It's  top, 
which  surpasses  the  highest  trees  of  the  fi)rest, 
is  terminated  by  a  sbelf  of  rocks,  with  a  hori- 
zontal and  smooth  surface.  Other  trees  crown 
'  this  summit,  which  tbe  missionaries  call  the 
peak,  or  Mogoie  de  Cocuyzà.  lliis  monument 
of  nature,  in  it's  simple.grandeur,  recalls  to  mind 
the  Cyclopean  monuments.  It's  outlines,  strongly 
marked,  and  the  group  of  trees  and  shrubs  by 

*  Th«  Jesuit,  Father  Morillo,  bad  rormcH  oo  tbe  hnakt  of 
the  Parnui  a  mtMÎoa  of  tbe  ume  natne,  b;  avsenibliD^  to- 
gether Mme  Maypoyes  or  Mapoi  Indwns  ;  bot  it  wu  aoon 
•bwdooed.     [GUi,  vol.  i,  p.  37.) 

t  <hv**ite  the  Hato  tic  Sm  Jniomo.  ^-,         ; 
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which  it  is  crownedj  stand  out  from  the  azure  of 
the  sky.  It  seems  a  forest  rising  above  a  forest. 
Farther  on,  near  the  mouth  of  the  Paniasi, 
the  Oroonoko  narrows.  On  tlie  East  a  mouiH 
tmn  is  perceived  with  a  bare  top,  projecting  in 
the  form  of  a  promontory.  '  It  is  nearly  three 
hundred  .feet  high,  and  served  as  a  fortress  for 
the  Jesuits.  They  had  here  constructed  a  small 
fort,  which  was  furnished  with  three  batteries  of 
cannon,  and  constantly  occupied  by  a  military  ■ 
detachment.  We  saw  these  cannons  dismounted, 
and  half-buried  in  the  sand,  at  Carichana  and 
at  Atures.  The  fort  of  the  Jesuits  (or  fortaleza 
de  San  Francisco  Xavier)  has  been  destroyed 
since  the  dissolution  of  their  society  ;  but  the 
place  is  still  called  el  Castillo.  I  find"  it  set 
down,  in  a  manuscript  map,  lately  constructed 
at  Caraccas,  by  a  member  of  the  secular  clergy, 
under  the  denomination  of  Trinchera  del  despa- 
tismo  monacal*.  In  all  revolutions  the  geo- 
graphical nomenclature  partakes  of  the  spirit  of 
innovation,  that  seizes  on  the  multitude. 

The  garrison,  which  the  Jesuits  muntiûned 
on  this  rock,  was  not  intended  merely  to  protect 
-  the  misfflons  against  the  incursions  of  the  Carib- 
bees  :  it  was  employed  also  in  an  offensive  war, 
or,  as  they  say  here,  in  the  conquest  of  souls, 
contesta  de  almas.    The  soldiers,  excited  by 

*  Inlrtnchmtnt  ofiiumachal  âftpoHim. 
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the  allurement  of  gain,  made  military  incursions 
(entradas)  into  the  lands  of  the  indépendant 
Indians.  They  killed  all  those  who  dared  to 
nifdce  any  resistance,  burnt  their  hats,  desUvyed 
the  plantations,  and  carried  away  the  old  men, 
women,  and  children,  as  prisoners.  These  pri- 
soners were  divided  among  the  missions  of  the 
Meta,  the  Rio  Negro,  and  the  Upper  Oroonoko. 
The  most  distant  places  were  chosen,  that  they 
might  not  be  tempted  to  return  to  thdr  native 
oountry.  This  '  violent  manner  of  ctnujuerv^ 
amUs,  though  prohibited  by  the  Spanish  laws, 
was  tolerated  by  the  civil  governors,  and  boasted 
of  by  the  superiors  of  the  society,  as  beneficial 
to  religion,  and  the  a^randizemoit  of  the  mis- 
ions. '*  The  voice  of  the  Gospel  is  heard  only," 
said  a  Jesuit  of  the  Oroonoko  *  with  simplicity, 
in  the  Lettres  Editantes,  "  where  the  Indians 
have  heard  also  the  voice  of  arms  ;  el  ecco  de  la 
polvera.  Mildness  is  a  very  slow  measure.  By 
chastising  the  natives,  we  &cihtate  their  con- 
version." These  printaples,  which  degrade  hu- 
manity, were  certainly  not  common  to  all  the 
memb«:s  of  a  society,  vMch  in  the  New'  World, 
and  wherever  education  has  remained  exclusively 
ia  the  hands  of  monks,  has  rendered  service  to 
letters  and  civilizaUon.     But  the  entradas,  the 

*  Cartai  edificanta  de  la  CoTnpania  de  Jauf,  1767,  Tol.  xti, 
p.  92. 
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spiritual  conquests  with  the  assistance  of  bayo- 
Dets,  was  an  inherent  vice  in  a  system,  that 
tended  to  the  i^id  aggrandizement  of  the  mis- 
sions. It  is  soothing  to  find,  that  the  same  ay»* 
tern  is  not  followed  by  the  monks  .of  St.  Fran- 
cisco, St.  Dominic,  and  St.  Augustin,  who  now 
govern  a  vast  portion  of  South  America  ;  and 
who,  hy  the  mildness  or  harshness  of  thûr  man> 
ners,  exert  a  powerful  Influence  over  the  fote  of 
so  many  thousands  of  natives.  Military  incur- 
sions are  almost  entirely  abolished  ;  and  when 
they  do  take  place,  they  are  disavowed  by  the 
supmors  of  the  orders.  We  will  not  decide  at 
present,  whether  this  meUoration  of  the  mo- 
narchal system  be  owing  to  a  want  of  activity, 
and  a  cold  indolence  ;  or  must  be  attributed,  as 
we  would  wish  to  believe,  to  the  progress  oi 
knowledge,  and  to  feelings  more  elevated,  and 
more  conformable  to  the  true  spirit  'of  Chris- 
tianity. 

Beyond  the  mouth  of  the  iUo  Paniasi;  the 
Oroonoko  agmn  narrows.  Full  of  little  islands 
and  masses  of  granitic  rocks,  it  presents  rapids^ 
or  small  cascades*,  which  at  first  sight  may 
alarm  the  traveller,  by  the  continual  eddies  of 
the  water,  but  which  at  no  season  of  the  year 
ape  dangerous  for  boats.  He  must  have  navi- 
gated but  little,  who  would  say,  with  Father 
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C^K  *,  in  graeral  so  exact,  and  so  jodkioiK, 
"  e  lerribUe  pe'  moitt  Kt^li  il  tratto  MJmme 
trui  Cattello  e  Carkeiaita^  A  range  of  shoals, 
that  crosses  almost  the  whole  rirer,  bean  tbe 
name  al  Randal  de  Marimara  -f.  We  passed  H 
whboat  difficohy  by  a  narrow  channel,  in  which 
the  water  seems  to  boil  op,  as  it  issues  oat  Im- 
petnoosly  %  bdow  the  Piedra  de  ManmûrOj  a 
compact  mass  of  granite  rigfa^  feet  high,  and 
three  hnndred  feei  in  (nrcnmferaice,  withoat  fis- 
sures, or  any  trace  of  stratificatioD.  The  river 
penetrates  fer  into  the  land,  and  ffMms  spacious 
'  bays  in  the  rocks.  One  (tf  these  bays,  inclnded 
between  two  promontories  destitote  of  vf^eta- 
tÎMi,  is  called  the  Port  of  Carichanafj.  Tlte 
BpcA  has  a  savage  aspect  In  the  evening  the 
rocky  coasts  project  their  vast  shadows  over  the 
sur&ce  of  the  river.  The  waters  appear  black, 
Jnun  reflecting  the  image  of  these  granitie 
masses,  which,  as  w;e  have  already  said,  some- 
tunes  in  the  ooloor  of  their  external  sar&ce  re- 
semble cool,  and  sometimes  lead  ore.  We 
passed  the  night  in  the  small  village  of  Cari- 
cliana,  Triiere  we  were  recdved  at  the  priest's 

•  Vol  à,  p.  IL 

f  We  rocoga'it/e  this  name  in  that  of  the  moaotun  of 
CuliDo,  which  ia  llarimarMtm,  or  Hanman^a.  (Gwrnlta, 
*oLi,  P.2S3.) 

%  Hieae  place*  an  called  ciorrem  in  the  Spaûih  oolomea. 

S  Piedra  jf  pufrto  it  Cërkitma. 
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house,  or  coiwento,  from  the  recommendation  Of 
the  worthy  missionary,  Fray  Jose  Antonio  de 
Torre..  It  was  nearly  a  fortnight  since  we  had' 
slept  under  a  roof.  , 

Aptil  the  11th.  To  arcnd  tbe^efiects  of  the 
inundations,  often  so  fetal  to  health,  the  mission 
of  Caricbana  has  been  placed  at  three  quarters 
of  a  lea|pi«  distance  fironi  the  river.  The  Indiaas 
are  of  the  nation  of  SaUvas  ;  they  have  a  dis- 
agreeable and  nasal  pnmunciaUon.  Their  lan- 
guage^ of  which  the  Jesuit  Anisscm  has  composed 
a  grammar  still  in  manuscript,  is,  with  the  Carib- 
bean, the  Tamanack,  the  Maypure,  the  Otto- 
nuck,  the  Quahive,  and  the  Janiro,  one  of  the 
mother  tongues  most  general  on  the  Oroonoko. 
Fath^  GiU  *  thinks,  that  the  Atnre,  the  I^raoa, 
and  the  Quaqua  or  Mapoje,  are  only  dialecte  of 
the  Saliva.  My  journey  was  much  too  rapid  to 
enfUile  me  to  judge  of  the  accuracy  of  this  asser- 
tion ;  but  we  shall  soon  see,  tliat  in  the  Wllage 
<^  Atures,  celebrated  on  account  of  it*s  ntuatitm 
near  the  great  cataracts,  nàthcr  the  SaHva  nor 
the  Ature  is  now  spoken,  but  the  language  o( 
the  Maypures.  In  the  Saliva  (^  Carichana,  man 
is  called  cocco,  woman  gnacUf  water  cagua^_  fire 
egussa,  the  earth  «e*e,  the  sky-f-  rnt^teseke, 
(earth  on  high),  the  jaguar  impii,  the  croco- 

•  Vol  iii,  p.  -Mi. 
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dile  cuipoo,  m^ze  g^ipnw,  the  plantain  paratunÀf 
cassava  peibe.  I  shdiX  mention  oiie  of  those  des- 
criptive compouods,  that  seem  to  characterize 
the  inÊincy  of  language,  though  they  are  retained 
in  some  very  perfect  i(fioms  *.  Thus,  as  in  the 
Biscayan  language,  thunder  is  called  "  the 
noise  of  the  cloud  (odotsa)"  the  San  beacs  the 
name  in  the  Saliva  of  mume-seke-cocco,  the  man 
(cocco)  of  the  eailh  fseJee)  above  {mvme). 

The  most  ancient  abode  of  the  Saliva  nation 
^pears  to  Irnve  been  on  the  vestern  baoks  of 
the  Oroonoko,  between  the  Rio  Vichadn  -f-  and 
the  Guaviare,  and  also  betvreen  the  Meta  and 
the  Rio  Faute.  Salivas  are  now  found  not  only 
at  Carichina,  but  la  the  missions  of  the  province 
of  Casanre,  at  Cabapuna,  Guanapalo,  Cabiuna, 
and  Macuco.  The  number  of  inhabitants  in  this 
lost  village,  foonded  by  the  Jesuit  Father  Mannel 
Ronnn,  in  1730,  amoants  to  one  thousand  three 
hundred.  The  Salivas  are  a  social,  mild,  almost 
timid  peo{^  ;  and  wore  easy,  I  will  not  say  to 
civlHze,  but  to  subdue,  than  the  other  tribes  ort 
the  Oroonokp.  The  Salivas,  in  order  to  escape 
A'om  the  dominion  of  the  Caribbees,  willingly 
joined  the  ftrst  missions  of  the  Jesuits.  Accord- 
ingly these  Fatliers  every  where  in  their  writings 

*  See  above,  obap.  ix,  vol.  iii,  p.  3«g. 
t  'Hie  ^aliva  missioD,  on  tlic  riu  \'icbacla,  was  d^troved 
by  llie  Caiibbees.     (Catem,  Hisl.geti.,  cap.M,  p.  188.) 
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pnûse  the  docijity  and  intelUgence  of  ttus  people  *. 
The  Salivas  have  a  great  taste  for  music  ;  in  the 
most  remote  times  they  had  trumpets  of  baked 
earth,  four  or  five  feet  long,  with  several  large 
globular  cavities  communicatiDg  with  one  an- 
other hy  narrow  pipes.  These  trumpets  send 
forth  most  dismal  sounds.  The  Jesuits  hare 
cultivated  with  success  the  natural  taste  of  the 
Sativas  for  instrumental  music  ;  and  even  since 
tiie  destruction  of  the  society,  the  misûonaries 
of  Rio  Meta  have  continued  at  San  Miguel 
de  Macuco  a  fine  church  music,  and  musical 
instruction  for  the  Indian  youth.  Very  lately  a 
traveller  was  surprised,  to  see  the  natives  playing 
on  the  violin,  the  violoncello,  the  triangle,  the 
guitar,  imd  the  Suite -f-. 

The  system  of  the  solitary  misi^ions  of  the 
Oooooko  is  less  fovourable  to  the  progress  of 
civilization,  and  the  increase  of  the  population  of 
the  iSalivaa,  than  that  which  is  adopted  by  the 
monks  of  Sunt  Augufitio ^  in. the  pluns  ofCa> 
■anare,  and  of  Meta.  The  natives  of  Macuco 
bave  improved  from  their  intercourse  with  the 

*  GtOMlU,  vol.  i,  chsp.  xlii,  p.  209—224  ;  GiS,  vol.  i, 
p.  67  ;  vol.  ii,  p.  44. 

f  Diario  del  PretMlero  Jotef  Cortez  Madariaga  tn  m  fiagt 
it  Santa  St  4e  Bogota  par  el  Rio  Meta  a  Caracat  (IQll) ,  ToL  16 
(MS.). 

t  Rtcoktôi,  depending  on  (he  great  Colhge  de  la  Cande- 
laria  de  SanU  Fe  de  Bogota. 
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Wtiitcs,  who  inhabit  the  Bame  village,  and  who 
.  are  almost  all  refugees  from  Socorro*.  At  the 
.Oroonoko,  in  the  time  of  the  Jesuits,  the  three 
villages  of  Pararuma,  Castillo,  or  Marumamta, 
and  Carichana,  were  United  into  one,  that  of  ^ 
Cancbaoa,  which  thence  became  a  very  consi- 
derable mission.  In  1759,  when  the  Fortalza 
de  San  Francisco  Xavier  and  it's  three  batteries 
stili  existed,  Father  Canlin  -f-  reckoned  four  hun- 
dred Salivas  in  the  mission  of  Carichana.  In 
1800  I  found  scarcely  a  hundred  and  fifty. 
There  remains  of  this  village  only  a  few  huts 
built  with  clay,  and  placed  symmetrically 
around  an  immense  cross. 

We  found  among  these  Saliva  Indians  a  white  . 
woman,  the  sister  of  a  Jesuit  of  New  Grenada. 
It  is  ditficnlt  to  define  the  satisâictjon  that  is  felt, 
when,  in  the  midst  ^  nations  of  whose  language 
you  are  ignorant,  you  meet  with  a  bang  with 
whom  you  can  converse  without  an  interpreter. 

*  The  town  of  Socorro,  Sooth  of  the  Rio  Sogiamozo,  nod 
Mord^North-Ëast  oï  SmU'  Fe  de  Bogota,  was  the  centra  of 
the  iosurrectian,  that  broke  oat  in  the  kingdom  of  New  Gn- 
oada,  in  1781,  under  the  Archbiabop-Viceroy  Gongore,  on 
kcconnt  of  the  vesatioas  which  the  people  sufTereil  Trom  the 
introdaction  of  the  monopoly  of  tobacco,  Afany  induatrioos 
inbabitapts  of  Socorro  emigrated  at  Aat  time  into  the  Llano» 
of  Meta,  to  escape  the  periecnlions,  which  followed  the  gme- 
>  rii/anin«ffjrgra)itedby  the  court  of  Madrid.  Theie  einigranta 
are  called  in  ibe  miasJona,  Soeorraiot  refugiadoê. 
+  Hut.  torografica,  p,  71. 
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'  Every  mission  has  at  least  two  interpreters 
(lenguarazes).  They  are  Indiana,  a  little  less 
stupid  than  the  rest,  by  whose  means  the  mis- 
sionaries of  the  Oroonoko,  who  now  very  rarely 
give  themselves  the  trouble  of  studying  the 
idioms  of  the  country,  commnnicate  with  the 
neophytes.  These  interpreters  attended  us  in 
all  our  herborizatione  ;  but  they  rather  under- 
stand than  speak  Castillan.  With  their  ipdolent 
indifference,  they  answer  us  by  chance,  but  al- 
ways with  an  officious  smile  ;  "  Yes,  Father,  no» 
Father,"  to  every  question  addressed  to  them. 
The  vexation  that  arises  from  such  conversa- 
tion continued  for  months  may  easily  be  con- 
ceived, when  you  wish  to  be  enUghtened  upon 
objects  in  wWcb  you  take  the  most  lively  inte- 
rest. We  were  often  forced  to  employ  several 
interpreters  at  a  time,  and  several  successive 
translators,  in  order  to  communicate  with  the 
natives  *. 

*  Tofonu  ajiut  idea  of  the  perplesil;  of  ibesecomniuu)- 
cationa  by  interpreters,  we  majr  recollect,  that,  iu  the  expedi- 
tion of  Lewis  and  Clarke  to  the  river  Colombia,  in  or^r  to 
eoDTene  with  the  Cbopannish  Indians,  Captain  Lewia  ad> 
dreaaed  one  of  bii  men  in  Eugtiik  ';  that  man  translated  the 
question  into  Fraick  to  Chabooean  ;  Cbabonean  translated  it- 
to  hi*  Indian  wife  in  Mkmttartc;  the  woman  tianilaled  it 
into  Shotkonte  to  a  prisoner;  and  the  prisoner  translated  it 
into  Chopnnniih,  It  may  be  feared,  that  the  sense  of  the 
qaestioD  was  a  little  altered  hj  fire  [foor]  ancoMsive  tnoa- 
latioiis, 
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"  After  leaving  my  misûon,"  said  the  good 
monk  of  Uruaoa,  '  "  you  will  travel  like  mates." 
This  prediction  was  nearly  accomplished  ;  aad, 
not  to  lose  the  advantage  we  might  derive  from 
,  intercourse  even  with  the  rudest  Indians,  we 
sometimes  preferred  the  language  of  signs. 
When  a  native  percdves  that  you  will  not  em- 
ploy an  interpreter  ;  wh«i  you  interrogate  him 
directly,  showing  him  the  objects;  he  ronzes 
himself  from  his  habitual  apathy,  and  displays 
an  extraordinary  capacity,  to  make  himself  com- 
prehended' He  varies  the,. signs,,  prononnces 
the  words  slowly,  and  repeats  them  without 
b«ng  desired.  The  conséquence  conferred  upon 
him,  in  suffering  yourself  t«  be  instructed  by 
him,  flatters  his  self-love.  This  facility  in  mak- 
ing him^lf  comprehended  is  particularly  re.- 
maikahle  in  the  indqwndant  Indian  :  and  in  the 
Christian  establishments  I  would  advise  travel- 
lers, to  address  themselves  in  preference  to 
those  of  the  natives,  who  have  not  been  long 
reduced,  or.  who  from  time  to  time  return  to  the 
forest,  to  enjoy  thdr  former  liber^*.  It  can- 
not be  doubted  that  direct  intercourse  with  the 
natJTes  is  more  instructive  and  more  certain, 
than  the  communication  by  interpreters  ^,  pro- 

*  Indiotiumamaitereducidos;  Indioi  mt£o-rtia(idot,vagi>', 
ytK  vitthcH  ainonte. 
i  See  alMve,  chap,  ix,  vol.  iii,  p.  239—241. 
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^ded  the  questions  be  ânqtliâed,  and  repeated 
to  several  individuals  under  different  forms. 
The  variety  of  idioms  that  are  ^ken  on  the 
banks  of  the  Meta,  the  Oroonoko,  the  Cassi- 
quiare,  and  the  Bio  Negro^  is  beàdes  so  prodi-; 
gious,  that  a  traveller,  however  great  may  be 
hid  talent  for  languages,  can  never  flatter  himself 
with  learmng  enough  to  naake  himself  understood 
aXdag  the  navigable  rivers,  from  Angostura  to 
the  small  fort  of  San  Carlos  del  Rio  Negro.  In 
Peru  and  Quit«ï  it  is  sufficient  to  know  the 
Qquichua,  or  the  Inca  language  ;  in  Chili,  the 
Araucan  ;  and  in  Faraway,  the  Guarany  ;  in  . 
(H^ler  to  be  understood  by  the  gre&ter  part  ci 
tbfe  population.  But  it  is  nOt  the  same  in  the 
misions  of  Spanish  Guyana,  where  nations  of 
diffeniDt  mces  are  mingled  in  the  same  vil- 
lage.' It  ifi  not  eveh  sufficient,  to  have  learned 
the .  Caritibee  or  Carina,  the  GuamO,  the  Gua- 
hive*,  the  Jaruro,  the  Ottotnack,  the  Maypure, 
the  Saliva,  the  Marivitan,  lUe  Maqturitar^  and 
the  Guuca,  ten  languages,  <^  which  there  exist 
oalj  imperfect  grammars,  and  which  have  less 
affinity  with  each  other  than  the  Greek,  the  Ger- 
man, and  the  Persian. 

The  environsr^f  the  mission  of  Carichana  ap- 
peared to  us  to  be  delightful.  The  little  village 
18  ntuate  in  one  of  i  those  plùns  covered  with 

*  Pronounce  Gua-iva,  in  Sjiaiiish  Ouajiva. 
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grasses,  that  separate  all  the  Unks  of  the  granitic 
mountains,  irOm  Encaramada  as  âir  as  beyond 
the  Cataracts  of  Maypures.  The  line  of  the 
forests  is  seen  oàly  in  the  distance.  The  horizon 
is  eveiy  where  bounded  by  mountains,  pcutly 
woody,  and  of  a  dark  tint;  partly  hare,  with 
rocky  sumoiits,  ^It  by  the  beams  of  the  setting 
Sun.  What  g^ves  a  peculiar  character  to  the 
scenery  of  this  country  are  banks  of  rock* 
nearly  destitute  of  vegetation,  that  are  often 
more  than  dght  hundred  feet  in  circumference; 
yet  scarcely  rise  a  few  inches  above  the  sur- 
rounding savannahs.  They  now  make  a  -part  of 
the  plain.  We  ask  ourselves  with  suq>rise,  whe- 
ther some  extraordinary  revolutions  have  carried 
away  the  earth  and  plants  ;  or  the  granite  nu- 
cleus of  our  planet  show  itself  bare,  because  the 
germes  of  life  are  not  yet  developed, on  all  it's 
points.  The  same  phenomenon  seems  to  be 
found  also  in  the  Skanto,  that  separates  Monga- 
lia  from  China.  Those  banks  of  soHtary  rock 
in  the  (ksert  are  called  tmf.  I  think  they  would 
be  real  table-lands,  if  the  surrounding  plains 
were  stripped  of  the  sand  and  mould  that  (cover 
them,  and  which  the  waters  have  accumulated  ' 
in  the  lownt  places.  On  these  stony  flats  of 
Cariohana  we  observed  with  eagerness  the  ris- 
ing vegetation  in  the  different  degrees  of  it's  d&- 
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velopment.  We  there  found  lichens  cleaving 
the  stone,  and  collected  in'  crusts  more  or  less 
thick  ;  little  portions  of  quartzose  sand  nourish- 
ing succulent  plants  ;  and  lastly  layers  of  black 
mould  deposited  in  the  hollows,  formed  from  the 
decay  of  roots  and  leaves,  and  shaded  by  tuflfi 
of  ever-green  shrubs.  I  should  not  mention  our 
gardens,  and  the  timid  works  of  art,  if  I  bad  to 
speak  of  the  great  effects  of  nature  ;  but  this 
contrast  of  rocks  and  thickets  loaded  with 
flowers,  these  tufts  of  little  trees  scattered  in  the 
savannah,  involuntarily  recall  to  mind  what  onr 
plantations  display  of  most  varied  and  most 
]»cturesque.  It  would  seem  as  if  roan,  guided 
by  a  deep  feeting  of  the  beauties  of  nature,  had 
sought  to  soften  the  savage  rudeness  of  these 
places. 

At  the  distance  of  two  or  three  leagues  from 
the  mission,  we  find,  in  these  plains  intersected 
by  granitic  hills,  a  vegetation  no  less  rich  than 
varied.  On  comparing  the  nte  of  Carichana 
mth  that  of  all  the  villages  above  the  Great 
Cataracts,  we  are  surprised  at  the  fodlity  with 
which  we  traverse  the  cottotry,  without  follow- 
ti^  the  banks  of  the  rivers,  or  being  stopped  by 
the  thickness  of  the  forests.  Mr.  Bonpland 
made  several  excursions  on  horseback,  that  fniv 
nished  him  with  a  rich  harvest  of  plants  ».    I 

*  Combretum  fnmgutafùlhm,  bi;;nonia  carkianaui»,  b. 
,^iati/u,  b.  uiiicjfi£m,  bj'pericuin  aignîafoihim,  conrolvoiui 
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shall  mention  only  the  paraguatan,  a  magnifi- 
cent species  of  the  macrocnemum,  the  bark  of 
which  yields  a  i-ed  dye  *  ;  the  gua^eamo,  with  a 
poisonous  root-^;  the  jacarandaj  obtusifolia; 
and. the  serrape,  otjape^  of  the  Saliva  Indians, 
which  18  the  coumarouna  of  Aiiblet,  so  celebrated 
throughout  Terra  Firma  for  it's  arcnnatlc  fruit. 
This  fruit,  which  at  Caraccas  is  placed  among 
linen,  as  in  Europe  it  is  in  snuff,  under  the  name 
of  the  tonca,  or  tongo  bean,  is  regarded  as 
poisonous.  It  is  a  felse  notion,  very  general  in 
Uie  province  of  Cumana,  that  the  excellent  dram 
fobricated  at  Martiqico  owes  it's  peculiar  flavour 
to  the  jt^e.  In  the  missicHU  it  is  called  sma- 
ruha  i  a  name  that  may  occasion  serious  mis- 
takes, the  true,  wnaruba  bdng  a  febrifuge 
species  of  the  quassia  genus,  found  in  Spanish 
Guyana  only  in  the  valley  of  Rio  Canra,  where 
the  Paudacot  Indians  g^ve  it  the  name  of  acAee- 
chari. 

I  fowid  the  dip  of  4he  magnetic  needle  in  the 
great  square  at  Carichana  33'7°  (new  division). 
The  intennty  of  the  magnetic  action   was  ex- 

àitethr,  casearia  capitata,  spatbodia  ortnocennt,  beliotrc^ian 
etaertum,  b.  fil^orme,  &c. 

*  Macrocnemum  twctoritim. 

i  It jBnia  coccinea. 

t  See  onr  Plwtia  Eqwnotialet,  vol.  i,  p.  62,  tab.  18. 

§  Dipt«rix  odorata^Willd.,  or  Imryosma  tongo  orOaeilaBr. 
Tbejapt  TurDUbes  Carichana  with  an  cxc«!ieiit  tûnbw. 
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pressed  by  two  hundred  and  tWMity-seven  oscit- 
lations  ia  tea  minutes  of  time  ;  an  increase  of 
force  *  that  would  seem  to  indicate  aorae  local 
attraction.  Yet  the  blocks  of  the  granite  black- 
ened by  tbe  waters  of  the  Oroonoko  bave  no 
perceptible  action  upon  the  needle,  l^ie  baro- 
metric height  at  noon  was  336'6'line8-f-;  t^ 
centigrade  thermometer  being  at  SO-GP  in  the 
shade.  Tbe  temperature  of  the  air  at  nig^t 
towered  to  36-^  ;  the  hygrometer  of  Dduc  keep- 
ing at  ^G''. 

The  rirer  had  risen  several  inches  in  the  di^; 
on  the  10th  of  April  ;  tlus  phenomenon  surprised 
the  natives  so  much  the  more^  as  the  fiist  swel'- 
lings  are  almost  imperceptible,  and  are  usually 
followed  ia  the  month  of  April  by  a  foil  for  some 
days.  The  Oroonoko  was  afa«ady  three  feet 
higher  than  the  level  of  the  lowest  waters.  Hie 
natives  showed  us  on  a  granitic  vaO  the  traces 
of  tbe  great  rise  of  the  waters  of  late  years.  We 
foand  them  to  be  forty-two  feet.|  high,  wluch  is 

*  Sm  above,  chap.xTiii.  p.  416.  Tbe  UtitndeofCaricbaiia, 
dednoed  from  tbit  of  Uraaiu  and  of  tbe  moolb  of  the  Meta, 

it  6*  se'. 

+  Tbe  barometer,  m  the  port  of  Caricbana,  kept  at  tiz  in 
the  evening,  at  33â'7  linei;  tbe  (hermotneter  in  the  open  air, 
at  Se-8'.     Sep  above,  p.  456. 

I  Or  tbirteen  metrai  and  half.  Tbe  height  of  tbe  mean 
riee  oftbe  Nile  is  fourteen  cobila  of  the  Nilometmr  ofBlephan- 
tioo,  Of  7*41  metres. 
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double  the  mean  nse  of  the  Nile.  Bnt  this  mea- 
sure was  taken  in  a  place,  where  the  bed  of  the 
OrooDoko  is  singularly  hemmed  in  by  rocks,  and 
I  could  only  notice  the  marks  shown  me  by  the 
natives.  It  may  easily  be  conc'eived,  that  the 
effect  and  the  height  of  the  increase  differs  ac- 
cording  to  the  profile  of  the  river,  the  nature  of 
the  banks  more  or  less  elevated,  the  number  of 
rivers  flowing  in,  that  collect  the  pluvial  waters, 
and  the  length  of  ground  passed  over.  What  is 
indubitable,  and  has  struck  the  imagination  of 
all  who  inhabit  these  countries,  is,  that  at  Cari- 
cfaana,'  at  San  Boija,  at  Atures,  and  at  May- 
pures,  wherever  the  river  has  forced  it's  way 
through  the  mountains,  you  see  at  a  hundred, 
sometimes  at  a  hundred  and  thirty  feet,  above 
the  highest  present  increase  of  the  river,  black 
bands  and  erosions,  that  indicate  the  ancient 
abode  of  the  waters.  Is  this  river  then,  the 
Oroonoko,  which  appears  to  us  so  grand  and  so 
majestic,  only  the  feeble  remains  of  those  im- 
mense currents  of  fresh  water,  which,  swelled  by 
Aljùne  snows,  or  by  more  abundant  rtdns,  every 
where  shaded  by  thick  forests,  ^d  destitute  of 
those  shores  that  iavour  evaporation,  heretofore 
traversed  the  country  at  the  E^ast  of  the  Andes, 
like  arms  of  inland  seas  ?  What  must  have  been 
the  state  of  those  low  countries  of  Guyana,  that 
now  undergo  the  ^ects  of  annual  inundations } 
What  immense  numbers  of  crocodiles,  numatees, 
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and  boas  must  have  inhabited  these  vast  spaces 
of  land,  coQTerted  alternately  into  marshes  of 
stagnât  water,  and  into  barren  and  fissured 
plains  !  The  more  peaceful  world  which  we  in- 
hf^>it  has  then  succeeded  to  a  world  of  tumult. 
The  bones  of  mastodontes  and  real  American 
elephants '&re  found  dispersed  on  the  table-lands 
of  the  Andes.  The  megatherium  inhabited  the 
pluDs  of  Uruguay.  On  di^ng  deep  into  the 
ground  in  high  valUes,  where  neither  palm-trees 
nor  arborescent  ferns  can  grow,  strata  of  coal 
are  discovered,  that  imbed  §^ntic  vestiges  of 
monocotyledonous  plants. 

There  was  a  remote  period  then,  in  which  the 
classes  of  plants  were  otherwise  distributed, 
when  the  animals  were  larger  and  the  rivers 
broader  and  of  greater  depth.  There  end  those 
records  of  Nature,  that  it  is  in  our  power  to  con- 
sult. We  are  ignorant  whether  the  human  race, 
which  at  the  time  of  the  discovery. of  America 
~  scarcely  formed  a  few  £eeble  tribes  on  the  East 
of  the  Cordilleras,  had  idready  descended  into  the 
-  plmns  ;  or  whether  the  ancient  tradition  of  the 
great  waters,  which  is  ibund  among  the  nations 
of  the  Oroonoko,  the  Erevato,  and  the  Caura, 
belong  to  other  climates,  whence  it  has  been 
propagated  to  this  part  of  the  New  Continent.' 

April  the  11th.    We  left.  Carichana  at  two 

in  the  afternoon,  and  found  the  course  of  the 

river  more  and  more  encumbered  by  blocks  of 
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graoite  rockB.  We  passed  on  the  West  the 
Cano  Onipe  *,  and  then  the  great  rock  known 
by  the  name  of  Piedra  del  Tigre.  The  rivor 
Û  there  so  deep,  that  no  bottom  can  be  found 
ynih  a  line  of  twenty-two  fathoms.  Toîrard 
evening  the  weather  became  cloudy  and  gloomy. 
TTie  proximity  of  the  storm  was  marked  by 
squafls  alternating  with  dead  calms.  The  raia' 
was  violent,  and  the  roof  of  foliage,  under 
which  we  lay,  tUfoi-ded  but  little  shelter.  ''Hap- 
pily these  showers  drove  away,  at  least  for  some 
time,  the  moscbettoes,  with  whioh  we  had 
been  severely  tormented  durii^  the  day.'  We 
found  ourselves  beforei  the  cataract  oCCanven, 
and  the  impnlse  of  the -waters  was  so  8tA>ng, 
that  we  had  great  difficultyin  gaiAi&g-tbe  land. 
We  were  continually  driven  hfksk  toAhe  middle 
of  the  cnrrent.  At  length  4wo  Saliva-  Indi&nB, 
excetient  swimlneM,  le^>ed  iWo  the  water,  and 
drew  the  boat  to  shore  by  meansiof  a  rojie  ;  aûd 
made  it  fest  to  the  Piedra  de  Canohana  vi^'é^  a 
shelf  of  bare  rodcj  on  wfaicbwe  passed  the  nS^t. 
The  thunder  contniued  to  roll 'during  a  piirtef 
the  night;  the  increase- of  the  rivw  became  «oo- 
ùderable;  aad-we  were  several  timed'afrmdjtliac 
onr  fttul  bark  would  beferced  firom  tAie  8h«8  by 
the  impetuosity  of  the  wavesii  '■>>  '  ■■■'■  '  ''' 
The  granitic  rock  on  which  we  lay  is  one  of 
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those,  where  travellers  on  the  Orooaoko  have 
heard  from  time  to  time,  toward  sunrise,  sub- 
terruiMus  soaods,  resembling  those  of  the 
orgao.  The  missionaries  call  these  stones  laxas 
de  musica.  "  It  is  witchcraft  (cosa  de  hrukas)" 
said  oar  young  Indian  pilot,  who  could  speak 
Spanish.  We  never  ourselves  heard  these  mys- 
terious sounds,  either  at  Carichana  vieja,  or  in 
the  Upper  Oroonoko;  but  from  information 
given  us  by  witnesses  worthy  of  belief,  the  exist- 
ence of  a  pbenomsnon,  that  seems-to  depend  on 
a  certain  state  of  the  atmosphere,  cannot  be 
denied.  The  shelves  of  rock  are  full  of  very 
narrow  and  deep  crevices.  Th^are  heated 
during  the  day  to  48?  or  50°.  I  often  found 
their  temperature  at  the  surface,  during  the 
night,  at  39^,  the  circumambient  atmosphere 
being  at  28°.  It  may  easily  be  conceived,  that 
the  difference  of  temperature  between  tbe  sub- 
terraneous and  the  external  air  attains  it's  max- 
imum about  sunrise,  or  at  that  moment  which  is 
at  the  same  time  tarthest  from  tbe  period  of  the 
-maximum  of  the  beat  of  the  preceding  da^. 
May  not  these  sounds  of  an  oi|!an  then,  which 
are  beard  when  a  pn-son  sleeps  upon  the  rock, 
his  ear  in  contact  with  the  stone,  be  the  effect 
of  a  current  of  air,  that  issues  out  through  the 
crevices  Î  Does  not  the  impulse  of  the  air  against 
the  elastic  spangles  of  mica,  that  intercept  the 
crevices,  contribute  to  modify  the  sounds  ?  May 
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we  not  a^mit,  that  the  ùicient  iohabitants  oC 
Egypt,  in  passing  incessantly  np  and  down  the 
Nile,  had  made  the  same  observation  on  seme 
I  rock  of  the  Thebaid  ;  and  that  the  music  of  the 
rocks  there  led  to  the  jugglery  of  the  priests  in 
the  statue  of  Memnon }  Perhaps,  when  "  the 
rosy-fingered  Aurora  rendered  her  son,  the  glo- 
rious Memnon,  rocal  *,".  the  voice  was  thai  of  a 
man  hidden  beneath  the  pedestal^of  the  statue  ; 
but  tbe  observation  of  the  natives  of  tbeOrooDoko» 
which  we  rebrte,  seems  to  «tplain  in  a  natural 
manner  what  gave  rise  to  the  Egyptian  belief  of 
a  stone,  tiiat  poured  forth  sounds  at  sunrise. 

Almost  at  the  same  period,  at  which  I  com- 
municated these  conjectares  to  some  of  the 
lefuned  of  Europe,  three  French  travellers, 
Messrs.  Jomard,  Jollois,  and  DevilHers,  woe 
led  to  analogous  ideas.  They  heard  at  sunrise, 
in  a  monument  of  gramte  placed  at  the  centre 
oi  the  spot  on  which  the  palace  of  KaraiUc  stands, 
a  noise  resembling  that  of  a  string  breaking. 
Now  this  comparison  is  precisely  that,  wUch  the 
ancients  employed  in  spealdng  of  the  voice  <^ 
'  Memnon.  The  French  travellers  thought  like 
me,  that  the  passage  of  rarified  air  throng  the 

*  These  are  tbewordi  of  an  inscription,  which  altcili, 
that  Bounds  were  hearO  on  the  13th  of  the  moatfa  PmIkis,  in 
"  the  tenth  year  of  the  reign  of  AntooiDDs,  See  Mm.  it 
PEggpte  aneuTittt,  vol.  ii,  pi.  xxii,  fig.  8. 
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fiBSurea  of  a  sonorouB  stone  might  have  suj^ested 
to  the  Egyptiao  priests,  to  iavent  the  juggleries 
of  the  MçmnoiiiuiD  *. 

April  the  12th.  We  set  <^  at  four  in  the 
morning.  The  missionary  foresaw,  that  we 
should  have  great  difficulty  in  passing  the  rc^fuls 
and  the  mouth  of  the  Meta.  'Hie  Indians  rowed 
twelve  hours  and  a  half  without  intermisûon. 
During  this  time,  th^  toi;dc  no  other  nourish- 
ment than  cassava  and  plantons.  When  we 
consider  the  difficulty  of  overcoming  the  impe- 
tuosity of  the  current,  and  of  pasdng  the  cat&. 
racts  ;  when  we  reflect  on  the  constant  employ- 
ment of  the  muscular  powers,  during  a  naviga- 
tion of  two  months  ;  we  are  equally  surprised  at 
the  oonstitutional  vigour  and  the  abstinence  of 
the  Indians  cS  the  Oroonoko  and  the  Amazon. 
Amylaceous  and  saccharine  substances,  some- 
times fish  and  the  &.t  of  turtles*  ^gs,  supply  the 
place  of  food  drawn  from  the  fiïst  two  classes  -I* 
of  the  animal  kingdom,  those  of  quadrupeds 
and  birds. 

We  found  the  bed  of  the  river,  to  the  lengtii 
of  sbc  hundred  bnsM,  fidl  tA  granitjc  rocks.  ^ 
Here  is  what  is  caUed  the  Raudal  de  Cariven  %• 
We  passed  through  channels  that  were  not  five 

•  lb.  ToL  i,  p.  U»  amd  tU. 
■f  Auinula  widi  red  ud  warn  blood. 
J  OrCariçeni, 
VOL.  IV.  2  • 
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feet  broad.  Our  canoe  was  sometimes  jammed 
between  two  blocks  of  granite.  We  sought  to 
avoid  those  passages,  into  which  the  waters 
nished  with  a  liorhble  noise.  There  is  do  real 
danger,  when  you  are  steered  by  a  good  Indian 
pilot  When  the  current  is  too  difficult  to  resist, 
the  rowers  le^  into  the  water,  and  fasten  a  rope 
to  the  point  of  a  rock,  to  warp  the  boat  along. 
This  manœuvre  is  very  slow  ;  and  we  sometimes 
availed  ourselves  of  it,  to  climb  the  rocks  among 
which  we  were  entangled.  They  are  of  all  di- 
mendons,  rounded,  very  black,  glossy  like  lead, 
and  destitute  of  vegetation.  It  is  an  extraordi- 
nary sight,  to  see  the  waters  of  one  of  the 
largest  rivers  on  the  Globe  in  some  sort  disap- 
pear. We  perceived  even  fer  from  the  shore 
those  immense  blocks  of  granite,  rising  from  tlie 
ground,  and  leamng  one  against  another,  Ttt& 
intervening  channels  in  the  Rapids  are  more 
than  twenty-five  fethoms  deep  ;  and  are  the 
more  difficult  to  be  observed,  as  the  rocks  are 
often  narrow  toward  their  bases,  and  form  vaults 
suspended  over  the  surfece  of  the  river.  We 
percàved  no  crocodiles  in  the  Raudal  de  Ca- 
riven  ;  these  animak  seem  to  shun  the  noise  of 
cataracts. 

From  Cabruta  to  the  mouth  of  the  Bio  Siua^ 
raco,  a  distance  of  nearly  two  degrees  of  lati- 
tude, the  left  bank  of  the  Oroonoko  is  entirdy 
uninhabited  ;  but  to  the  West  of  the  Raudal  dc 
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Carwen  an  enterpming  man,  Don  FeKx  Relin-  I 
ebon,  has  assembled  some  Jararo  and  CHomack  I 
In^ans  in  a  small  village.  '  It  is  an  attempt  at  | 
dnlization,  on  which  the  monktf  have  had  no  i 
cfirect  influence.    Jt  is  superfluous  to  add,  that  \ 
Don  Felix  lives  at  open  war  with  the  misûona- 
ries  on  the  right  bank  of  the  Oroonoko.    We 
flhâl  discuss  in  another  place  the  important 
question,  whether  in  the  prient  state  of  Spanish 
America  these  Capitanes  pobladores  and  Junda- 
dores  can  be  sobstitnted  for  the  monastic  sys- 
tem, and  which  of  these  two  governments,  alike    ' 
capricious  and  arbitrary,  is  most  to  be  dreaded 
by  the  poor  Indians. 

Going  np  the  river  we  arrived  at  nine  in  the 
morning  before  the  mouth  of  the  Meta,  ôpponte 
the  spot  where  the  misdon  of  Santa  Teresa, 
founded  by  the  Jesuits,  was  heretofore  mtuate. 

Next  to  the  Guaviare  the  Meta  is  the  most 
conûderable  river  that  flows  into  the  Oroonoko. 
It  may  be  compared  to  the  Danube,  not  for  the 
lengtii  of  iCs  course,  but  for  the  volume  of  it's 
waters.  It's  mean  depth  is  thirty-six  feet,'and 
it  reaches  as  for  as  eighty-four.  The  union  of 
these  two  rivers  presents  a  very  impressive  as- 
pect Iionely  rocks  rise  on  the  eastern  bank. 
Blocks  of  gnmite,  piled  upon  one  another,  appear 
from  afor  Uke  castles  in  ruins.  Vast  sandy 
shores  keep  the  skirting  of  forest  at  a  distance 
from  the  river  ;  but  we  discover  amid  tbem  in 
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the  horizon  solitary  palm-trees,  backed  by  the 
I  sky,  andcrowDiug-the  tops  ofthe  mountùns. 

We  passed  two  hours  on  a  large  rock,  stand- 
ing  in  the  middle  of  the  Oroonoko,  and  called 
the  Stone  of  Patience  *,  because  the  canoes,  in 
going  up,  are  sometimes  detmned  there  two  days, 
to  extricate  themselves  from  the  whirlpool  caused 
by  this  rock.  I  succeeded  in  fixing  my  instru- 
ments on  it.  Altitudes  of  the  Sun  gave  me 
70»  4'  2»"  f  for  the  longitude  of  the  mouth  of 
the  Meta.  TTiis  chronometric  observation  proves, 
that  in  this  point  the  map  of  South  America  by 
d'AnviUeis almost  exemptfrom  error  in  longitude, 
while  the  error  in  latitude  is  a  whole  degree. 

Tbe  Rio  Meta,  which  traverses  the  vast  pkuns 
of  Casanare,  and  which  is  navigable  as  f^  as 
the  foot  of  the  Andes  of  New  Grenada,  will  one 
day  be  of  great  political  importance  to  the  inha- 
bitants of  Guyana  and  Venezuela.  I^m  the 
Golfo  Tristo  and  the  Mouth  of  the  Dragon  a 
small  0eet  may  go  up  the  Oroionoko  and  the. 

*  Htdra  de  la  Pedencia. 

+  See  my  Oil.  Atlr,,  toLi,  p.  332.  Father  Canlio,  ap«ak- 
in^f  of  the  observations  made  oq  the  espeditiou  of  Itarrisga 
and  Solaoo,  in  1766,  sa^s  expreuly,  that  the  latitude  of  the 
mouth  of  the  Meta  is  6^  20'  (Hitt.  Corografica,  p. •TO); 
yet  in  the  maps  conatructeil  acoordiog  to  these  tame  ofaawra- 
lions,  those  of  Stirrilie  and  La  Crus,  we  find  the  month  of 
tfae  MeU  in  «"  7'  and  6°  lO'.  Gumilla  thon^t  it  in 
1»«8';  Gili,  iu  4' ao'. 
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Meta  to  within  fifteen  or  twenty  leagues  of  Santa 
Fe  de  Bogota.  'Hie  flour  of  New  Grenada  may 
be  conveyed  down  the  same  way.  The  Meta  is 
like  a  canal  of  communication  between  countries 
placed  in  the  same  latitude,  but  differing  in  thdr 
productions  as  much  as  France  and  Senegal. 
This  circumstance  gives  importance  to  tbe  exact 
knowledge  of  the  sources  of  a  river  so  badly 
l^d  down  in  our  maps.  Ilie  Meta  takes  it^s 
origin  from  the  umon  of  two  rivers,  that  descend 
from  tbe  Paramoes  of  Cbingasa  £uid  Suma  Faz. 
Tie  first  is  the  Rio  Negro,  which  lower  down 
receives  the  Pachaquiaro  ;  the  second  is  tbe  Rio 
de  Aguas  Blancas,  or  Umadea.  The  junction 
takes  place  near  the  port  of  Marayal.  There 
'  are  only  eight  or  ten  leagues  distance  from  tbe 
Passo  de  la  Cabulla,  where  you  quit  the  Rio 
Negro,  to  the  capital  of  Santa  Fe.  I  noted  these 
curions  fhcts,  such  as  I  bad  collected  them  from 
ocular  witnesses,  in  the  first  edition  of  my  map 
of  the  Rio  Meta.  The  narrative  of  the  voyage 
of  tbe  canon  Don  Joeef  Cortes  Madariaga  has 
not  only  confirmed  all  I.  had  marked  in  my  first 
sketches  of  the  sources  of  the  Meta,  but  has  fur- 
nished me  with  some  valuable  materials  ior 
completing  my  labours.  From  the  villages  of 
Xiramena  and  Cabullaro  to  those  of  Guanapalo 
and  Santa  Rosalia  de  Cabapuna,  a  distance  of 
sixty  leagues,  the  banks  of  tbe  Meta  ar«  more 
inhabited  than  those  of  the  Oroonoko.  Wu  find 
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in  Uiifl  space  fourteen  Christian  settlements,  in 
part  verjr  popnlous  ;  but  from  the  months  of  the 
riren  Fauto  and  Casanu^,  for  a  space  of  more 
^  than  fiftif  leag:ues,.the  Meta  is  infested  by  the 
Gnahiboes  *,  who  are  savages. 

The  navigation  of  this  river  was  much  more 
active  in  the  time  of  the  Jesuits,  and  particnlarlj 
during  the  expedition  of  Itnrriaga,  in  1 756,  than 
it  is  at  present.  Missionaries  of  the  same  orda 
then  governed  the  banks  of  the  Meta  and  of  tiie 
Oroonokp.  The  villages  of  Macnco,  Zurimena, 
and  Canmena,  were  founded  by  tbe  Jesuits,  as 
well  as  those  of  Uruana,  Encanunada,  and 
Carichana. 

These  '  &thers  had  conceived  the  project  of 
forming  a  series  of  missions  from  the  junction  ai 
the  Casanare  with  tbe  Meta  to  that  of  the  Metm 
with  the  OrooDoko.  A  narrow  zone  of  culti- 
vated land  would  have  crossed  the  vast  steppes^ 
that  separate  the  forests  of  Guyana  from  the 
Andes  of  New  Grenada. 

At  tbe  period  of  the  kiavest  t^  turtles'  eggt^ 
not  only  the  flour  of  Santa  Fe  descended  tiie 
river,  but  the  salt  of  Chita  -f,  the  cotton  cloth 
of  San  Gil,  and  the  printed  counterpanes  ol 
Socorro,    To  give  some  security  to  tha  little 

*  I  fiod  the  word  written  Giu^ibm,  GiuMvoi,  and  Guaghot. 
Thej  call  tfaemtelvef  £rii»4Da> 

t  To  the  Eut  of  Ldmn»  Onuide,  mhI  tbe  Nortb-Wcrt 
of  Pore,  BOW  tbe  ospitil  of  tbe  pniTiaM  of  Cm—m». 
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traders,  wbo  devot«d  themselves  to  this  inland 
commerce,  attacks  were  made  from  time  to  time 
from  the  Castillo  or  fort  of  Caticfaaoa,  on  the 
Guahiboes. 

The  same  meaos,  that  fovonred  the  sale  of  the 
productions  of  New  Grenada,  having  served  to 
Introduce  a  contraband  trade  on  the  coasts  of 
Guyana,  the  merdiaDts  of  Cartbagena  have  in- 
duced the  government  to  put  heavy  shackles  on 
the  freedom  of  commerce  on  the  Meta^  The 
same  spirit  of  monopoly  has  shut  up  the  Meta> 
the  Rio  Atracto,  and  the  river  of  Amazons. 
Strange  poficy  that,  which  teaches  mother-coun- 
tries to  leave  those  regions  uncultivated,  where  - 
nature  has  deposited  all  the  germes  of  fertility  ! 
The  wild  Indians  have  every  where  availed  them- 
selves of  this  want  of  population.  They  have 
drawn  near  the  rivers,  they  molest,  the  passai-  • 
gers,  and  attempt  to  reconquer  what  they  have 
lost  for  so  many  ages.  In  order  to  hold  the 
Guahiboes  in  awe,  the  Capuohin  missionaries, 
who  succeeded  the  Jesuits  in  the  government  of 
the  misions  of  the  Oroonoko,  formed  the  pro- 
ject  of  fonndiog  a  dty  at  the  mont^  of  the  Meta, 
under  the  name  of  the  f^Ua  de  San  Carlos.  In- 
dolence, and  the  dread  of  tertian  fevers,  have 
prevented  the  execution  of  this  project;  and  all 
that  has  ever  existed  of  the  dty  of  San  Carlos, 
is  a  coat  of  arms  painted  on  fine  parchment, 
with  an  enormons  crosii  erected  on  the  bank  of 
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the  Meta.  The  Guahiboes,  who  it  is  said  are 
some  thousands  in  number,  are  beoome  so  inso- 
lent, that,  at  the  time  of  our  passage  by  Cari- 
cbana,  they  sent  word  to  the  misàonary,  that 
they  would  come  on  rafts,  and  bum  his  nllage. 
These  rafts  fvalxas),  which  we  bad  an  opportu- 
nity of  seeing,  are  scarcely  three  feet  broad,  and 
twelve  feet  long.  They  carry  only  two  or  three 
ïndians;  but  fifteen  or  ùxteen  of  these  rafts 
are  fiistened  to  each  other  with  the  stems  ai  the 
paullinia,  the  dolicbos,  and  other  creeping  plants. 
It  is  difficult  to  concave  how  these  small  craft 
remidn  tied  together  in  pasdng  the  rapids. 
Many  fugitives  from  the  villages  of  the  Casanare 
and  the  Apure  have  jomed  the  GuaUboes,  and 
taught  them  the  practice  of  eating  bee^  and  pro- 
curing hides.  The  fiumsof  San  Vicente,  Rabio, 
and  San  Antouo,  have  lost  great  numbers  of 
their  Iiomed  eattle  by  the  incursions  of  the  In- 
dians. They  also  prevent  travellers,  as  êlt  a» 
the  junction  a£  the  Casanare,  from  sleeping  on 
the  shore  in  going  up  the  Mela.  It  often  hap- 
pens while  the  waters  are  low,  that  the  little 
traders  of  New  Grenada,  some  of  whom  still 
visit  the  encampment  of  Pararuma,  are  killed 
by  the  poisoned  arrows  of  the  Gnahiboes. 

From  the  mouth  of  the  Meta  the  Oroonoko 

appeared  to  us  to   be  freer  from  shoals  and 

rocks.    We  navigated  in  a  channel  five  hundred 

toises  broad.     Ttie  Indians  remained  rcmiag  iu 
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the  t>oat,  without  towing  or  pushing  it  forward 
with  their  arms,  and  wearying  us  with  their 
savage  cries.  We  passed  the  Canos  of  Uita  and 
Endava  on  the  West.  It  was  night  when  we 
reached  the  Raudal  de  Tabcge  *.  The  Indians 
woold  not  hazard  passing  the  cataract  ;  and  we 
slept  on  a  very  incommodious  spot,  on  the  shelf 
of  a  rock,  with  a  slope  of  more  than  eighteen 
degrees,  and  of  which  the  crevices  sheltered  a 
Bwarm  of  bats.  We  heard  the  cries  pf  the  jaguar 
very  near  us  during  the  whole  night.  They 
were  answered  by  our  great  dog  in  lengthened 
bowlings.  I  waited  the  appearance  of  the  stars 
in  vùtt  ;  the  sky  was  of  a  tremendous  blackness  ; 
and  the  hoarse  sounds  of  the  cascades  of  the 
Oroonoko  contrasted  with  the  noise  of  the  thun- 
der, that  was  rolling  at  a  distance  toward  the 
forest. 

April  the  13th.  Early  in  tlie  morning  we 
passed  the  Rapids  of  Tàbaje,  the  limit  of  Father 
Gumilla's  .voyage  -f-,  aod  again  disembfu-ked. 
Father  Zea,  who  accompanied ms,  desired  to  per- 
form mass,  in  the  new  mission  of  San  Borja,  es- 
tablished two  years  before.  We  there  found  six 
houses  inhabited  by  uncatechised  Gnafaiboes. 

•  Tmqje,  do  doubt  Atmqje. 

+  OrtHOçwe  HUutré  (PreDch  translation),  vol.  i,  p.  48  uid 
77.  Yet  Giimilla  affirms,  p.  66,  that  lie  navigated  tlje  Gua- 
viare.  He  places  the  Rimdat  rfe  Tub^jt  in  lat.  V  4',  an  error 
of»'  10'. 
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They  differ  in  oothing  from  the  wild  Indians. 
Theireyes,  pretty  largeand  black, expressed  more 
vivacity  than  those  of  the  Indians  who  inhabit 
the  ancient  miEslons.  We  in  v^n  offered  them 
brandy:  they  would  not  even  taste  it.  The 
ùices  of  all  the  young  g^rls  were  marked  with 
round  black  spots  ;  like  the  patches,  by  which 
the  women  of  Europe  formerly  imagined  they 
set  off"  the  whiteness  of  their  skins.  The  bodies 
of  the  Guahiboes  were  not  panted.  Several  ot 
them  had  beards,  of  which  they  seemed  proud  ; 
and,  taking  ns  by  the  chin,  showed  us  by  signs, 
that  they  were  made  like  ns.  Their  shape  was 
in  general  slender.  I  was  ^gain  stmck,  as  I 
had  been  amoog  the  Salivas  and  the  Macoes, 
inih  the  little  nmfonnity  of  features  to  be  found 
in  the  ludians  of  the  Orotmoko.  Their  look  is 
sad  and  gloomy  ;  but  neither  stem  nor  ferocious. 
Without  having  any  noUon  c^  the  practices  of 
the  Christian  religion  (the  missionary  of  Cari- 
chana  celebrates  mass  at  San  Borja  only  three 
or  four  times  a  year),  they  behaved  with  the 
utmost  decency  at  church.  The  Indians  love 
to  exhibit  themselves  ;  and  will  submit  tempo- 
rarily to  any  restraint  or  subjection,  provided 
they  are  sure  of  drawing  attention.  At  the 
moment  of  the  consecration,  they  made  signs 
to  one  another,  to  indicate  beforehand,  that 
the  priest  was  going  to  carry  the  chalice  to 
his  lips.    With  the  exception  of  this  gestm*e. 
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they  remaiaed  moUoDless  and  in  imperturbabte 
apathy. 

The  interest  with  which  we  examined  these 
poor  savages  became  perhaps  the  cause  of  the 
destruction  of  the  mission.  Some  among  them, 
who  preferred  a  wandering  life  to  the  labours  of 
agriculture,  persuaded  the  rest  to  return  to  tha 
plains  of  the  Meta.  They  told  them,  "  that  the 
white  men  would  come  back  to  San  Botja,  to 
take  them  away  in  the  boats,  and  aell  them  as 
pmtosy  or  slavee,  at  Angostura."  Hie  Guahiboes 
'awiuted  the  news  of  our  returu  from  the  Rio 
N^^  by  the  Cassiquiare  ;  and  when  they  heard 
that  we  were  arrived  at  the  first  great  cataract, 
that  of  Atures,  they  all  deserted,  waà  fled  to  the 
savannahs  that  border  the  Orooooko  on  the 
West.  The  Jesuit  Fathers  had  already  f<wmed 
a  niis^n  on  this  spot,  and  bearing  the  same 
name.  No  tribe  is  more  difficult  to  fix  to  the 
soil  than  the  Guahiboes.  They  like  bettw  to  feed 
on  stinking  fish,  scolopendras,  and  worms,  than 
to  cultivate  a  little  spot  of  ground.  The  other 
Indians  s^,  that  "  a  Guahibo  eats  evei7  thing 
that  exists  above,  and  every  thing  under  ground." 

In  ascending  the  Oroonoko  more  to  the  South, 
the  heat,  far  from  increasing,  became-  easier  to 
bear.  The  mr  in  the  day  was  at  36"*  or  27*5°  •  ; 
and  at  night,  at  SS^^-f-.    The  water  of  the 

•  ao-aC  or  23°  R.  t  10°  R. 

L:,<,l,;<»i:,G00glc 


572 

Oroonoko  retuned  it's  babitual  temperature  of 
27.70  •_  iTje  torment  of  the  moschettoes  aug- 
meoted  severely,  notrnthstaoding  tbe  deerease 
of  the  heat ,  We  had  never  suffered  so  mncb 
^m  them  as  at  San  Boija.  We  could  ndther 
speak  nor  uncover  the  face,  without  the  mouth 
and  nose  heing  filled  with  insects.  We  were 
surprised  not  to  find  the  thermometer  at  SS"  or 
36°  ;  the  extreme  irritation  of  the  skin  made  us 
believe,  that  the  tur  was  scorching.  We  passed 
tbe  night  on  the  beacb^^n^pO'^.  TRie  fear 
of  the  lit^  caribe  fish  prevented  us-from  bath- 
ing. .  The  (^tKiSdttes  we  had  met  with  this  day 
were  all  of  an  extraordinary  size,  from  twenty- 
two  to  twenty-four  feet* 

April  ibe  14th.  Our  sufferings  firom  the  xan~ 
atdoes  made  us  depart  at  five  o'clock  in  the 
morning.  There  are  fewer  insects  in  the  strata 
of  air  that  répose  immediately, on  the  river,  than 
near  the  edge  of  the  forests.  We  stopped  to 
breakiast  at  the  island  ^f  Guachaco  ;};,  where  tbe 
granite  is  immediately  covered  by  a  formation 
of  sandstone,  or  agglomerate.  This  sandstone 
contains  fragments  of  quartz,  and  even  of  feld- 

*  M-y  R. 

t  Height  of  the  btrometer,  at  6^  in  Ibe  evening,  33&-tt 
lines  ;  cent  therm.,  36-3*>  The  little  inregularities  of  the 
horary  viuiatiou  render  tbe  influence  of  tbe  slope  of  the  river 
OD  the  hei^t  of  tbe  barometer  Bcarcely  perceptible, 

I  Or  raci»a>. 
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spar,  cemeated  by  indurated  clay.  It  exhibits 
little  veins  of  brown  iron  ore,  which  separate  in 
laminse,  or  plates,  of  one  line  in  thickness.  We 
had  already  found  these  plates  on  the  shores 
between  Encaramada  and  Baragvao,  where  the 
missionaries  had  sometimes  taken  them  for  Em 
ore  of  gold,  and  sometimes  for  tin.  It  is  pro- 
bable, that  this  secondary  formation  occupied 
formerly  a  larger  space. .  Having  passed  the 
mouth  of  the  Rio  Parueni,  beyond  which  the 
Maco  Indians  dwell,  we  spent  the  night  on  the 
island  of  Panumana.  X  could  vnih  difficulty 
take  the  altitudes  of  Canopus,  in  order  to  fix  the 
longitude*  of  the  point,  near  which  the  river 
suddenly  turns  toward  the  West.  The  island  of 
Panumana  is  rich  in  plants.  We  there  again 
found  those  shelves  of  bare  rock,  those  tufts  of 
melastomas,  those  thickets  of  small  shrubs,  the 
blended  scenery  of  which  had  charmed  us  in 
the  pUdns  of  Carichana.  The  mountains  of  the 
Great  Cataracts  bounded  the  horizon  toward  the 
South-East.  In  proportion  as  we  advanced,  we 
percdved  that  the  shores  of  the  OrC>ouoko  exhi- 
bited a  more  imposing  and  picturesque  aspect. 

*  I^ng.  TO*  V  30"  ;  mctnûtting;,  according  to  the  itinenuy 
dutâDcei,  tbe  latitude  of  tlie  island  to  be  fi*  41'- 
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